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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


Identification  No.: 
Name  of  Dam: 

Town : 

County  and  State: 
Stream: 

Date  of  Inspection: 


VT  00212 

Sucker  Brook  Dam 
Salisbury 

Addison  County,  Vermont 
Sucker  Brook 
7  November  1979 

BRIEF  ASSESSMENT 


1 .  Project  Description 

Sucker  Brook  Dan  is  an  earth  embankment,  with  two  angle 
points  along  its  axis,  about  660  feet  long  by  about  36  feet 
high.  Included  in  the  length  of  the  dam  is  a  60-foot  long 
spillway  at  the  right  abutment.  Top  width  is  about  10  feet, 
with  an  upstream  slope  of  about  2.5H: IV  and  a  downstream  slope 
of  about  2H : IV. 

Normal  pool  elevation  is  maintained  as  much  as  9  feet  below 
the  lower  spillway  crest  by  an  outlet  conduit  starting  from  an 
intake  structure  and  control  tower,  and  running  under  the  dam 
to  a  penstock  at  the  downstream  toe.  The  penstock  carries  all 
normal  flow  about  1.5  miles  around  a  mountain  to  Silver  Lake. 

The  only  spillway  for  the  dam  is  a  chute  spillway  at  the  right 
abutment,  with  two  adjacent  weir  crests  4  feet  different  in  ele¬ 
vation.  The  longer,  lower  weir  crest  is  about  9  feet  below  the 
lowest  point  on  the  top  of  the  dam. 

2 .  Significant  Findings  and  Assessment 

The  dam  is  in  FAIR  condition.  Significant  problems  include 
several  scarps  near  the  upstream  toeline  about  opposite  the  left¬ 
most  angle  point  of  the  dam;  brush  and  small  trees  on  the  embank¬ 
ment  slopes  with  ''ome  larger  stumps  on  the  downstream  slope; 
cracking  and  undermining  of  the  downstream  end  of  the  left  con¬ 
crete  training  wall  of  the  spillway  discharge  channel;  and  what 
appears  to  be  a  significant  amount  of  reservoir  sedimentation  that 
reduces  total  storage  capacity  and  could  hinder  operation  of  the 
low  level  drain.  Also,  a  hole  was  observed  beneath  the  upstream 
extension  of  the  left  training  wall  of  the  original  spillway  (now 
covered  with  embankment)  that  could  be  a  potential  seepage  path 
through  the  embankment. 


The  spillway  is  INADEQUATE  to  pass  the  test  flood  without 
overtopping  the  dam.  In  accordance  with  recommended  guidelines 
of  the  Corps  of  Engineers,  the  dam  is  classified  as  SMALL  in  size 
and  as  having  a  SIGNIFICANT  hazard  potential.  Accordingly,  a  TEST 
FLOOD  equal  to  ONE-HALF  PMF  (probable  maximum  flood)  was  judged  as 
appropriate  within  the  recommended  range  of  the  100-year  flood  to 
one-half  PMF.  The  test  flood  overtops  the  dam  by  a  maximum  of 
about  1.9  feet  with  duration  of  overtopping  of  about  5  hours. 

Peak  infl ow  for  the  test  flood  is  7290  cfs.  Peak  outflow  is  un¬ 
affected  by  reservoir  routing  and  is  the  same  as  peak  inflow. 

Total  project  discharge  capacity  at  the  top  of  the  dam  is  due  to 
the  two -level  chute  spillway  plus  the  outlet  penstock  fully  open, 
and  is  equal  to  4280  cfs,  or  59%  of  the  test  flood  peak  outflow. 

4.  Recommended  Action 

WITHIN  ONE  YEAR  after  their  receipt  of  this  Phase  I  Inspec¬ 
tion  Report,  the  Owner  should  implement  the  following  recommen¬ 
dations  : 

a.  Engage  a  registered  engineer  qualified  in  the  design  of 
dams  to  do  such  work  as:  investigate  the  cause  of  the 
scarps  near  the  upstream  toeline;  determine  whether  the 
hole  that  was  observed  beneath  the  upstream  extension 
of  the  left  training  wall  of  the  original  spillway 
passes  through  the  dam;  advise  how  to  repair  or  rebuild 
the  downstream  end  of  the  left  training  wall  of  the 
spillway  discharge  channel  which  is  cracked  and  under¬ 
mined;  and  perform  a  detailed  hydraulic  and  hydrologic 
study  to  better  assess  spillway  capacity. 

b.  Cut  the  brush  and  small  trees  from  all  slopes  to  a 
distance  of  about  20  feet  downstream  from  the  toeline. 

c.  Verify  the  depth  of  sediment  in  the  reservoir.  Clean 
out  all  sediment  at  least  down  to  the  level  of  the  low 
level  drain. 

Additional  recommendations  and  remedial  measures  that  should 
be  implemented  by  the  Owner  WITHIN  ONE  YEAR  after  their  receipt 
of  this  Phase  I  Inspection  Report  arc  described  in  Section  7. 
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This  Phase  I  Inspection  Report  on  Dam  has 

been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recornmenda  ions 
are  consistent  with  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submitted  for  approval. 


THIS  SHEET  TO  BE  FURNISHED  BY  THE  CORPS  OF  ENGINEERS 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  avail¬ 
able  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  con- 
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limited  to  EL  1293  by  intake  opening,  discharge 
capacity  (limited  by  penstock)  100  cfs  at  top 
of  dam  @  EL  1311.2,  90  cfs  at  lower  spillway 
crest  @  EL  1302. 

b)  Low  Level  Drain 

24-inch  diameter,  discharge  invert  in  outlet 
conduit  EL  1284,  intake  invert  EL  1284  but 
draft  limited  to  EL  1288  by  baffle  weir  in 
intake  structure,  discharge  capacity  included 
in  outlet  conduit  and  not  estimated  separately. 

c)  Outlet  Conduit  Drain  Pipe 

20-inch  diameter,  intake  invert  EL  1284  +  , 
discharge  invert  unknown,  discharge  capacity 
not  estimated. 

2)  Maximum  Known  Flood  -  unknown. 

3)  Ungated  spillway  capacity  at  top  of  dam  (2  weirs 
at  different  elevations),  4180  cfs  @  EL  1311.2. 

4)  Ungated  spillway  capacity  at  test  flood  pool, 

5690  cfs  @  EL  1313.1. 

5)  Gated  spillway  capacity  at  normal  pool  -  N/A. 

6)  Gated  spillway  capacity  at  test  flood  pool  - 
N/A. 

7)  Total  spillway  capacity  at  test  flood  pool,  5690 
cfs  @  EL  1313.1. 

8)  Total  project  discharge  at  top  of  dam,  4280  cfs 
@  EL  1311.2. 

9)  Total  project  discharge  at  test  flood  pool,  7290 
cfs  @  EL  1313.1. 

c.  Elevat ion  (feet  -  NGVD) 

All  elevations  in  this  report  are  based  on  drawings  by 
Nepsco  Services,  Inc.,  which  are  included  in  Appendix  B3,  and  are 
assumed  to  he  in  approximate  feet  above  mean  sea  level  NGVD 
(National  Geodetic  Vertical  Datum  of  19297T 


1)  Natural  Stream  Bed  at  Toe  of  Dam  -  D/S  1275 

-  U/S  1280 

2)  Bottom  of  Cutoff  None 

a)  Lowest  Foundation  Surface  1275  + 

b)  Core  Wall  None 
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In  September  1938  a  flood  caused  severe  damage  to  the 
spillway  channel  downstream  of  the  dam  necessitating  its  re¬ 
construction.  It  was  decided  to  relocate  a  new  spillway  founded 
on  bedrock  to  the  right  of  the  old  spillway.  NEPSCO  designed 
the  new  spillway,  but  the  construction  contractor  for  this  work 
is  unknown. 

No  other  construction,  modification,  or  major  repair 
work  is  known  to  have  occurred.  Refer  to  Section  2  of  this  report 
for  a  complete  discussion  of  the  design,  construction,  and  oper¬ 
ation  history. 

1 .  Normal  Operation  Procedures 

There  are  no  known  written  operation  and  maintenance 
procedures  for  the  dam.  Maintenance  personnel  reportedly  visit 
the  dam  weekly.  Also,  the  Owner  indicates  that  the  dam  is  in¬ 
spected  annually  by  a  private  consultant.  The  water  level  in 
the  reservoir  presently  is  maintained  as  much  as  9  feet  below 
the  spillway  crest  by  the  outlet  conduit  discharging  into  the 
penstock. 


Refer  to  Section  4  of  this  report  for  a  complete  dis¬ 
cussion  of  operation  and  maintenance  procedures. 

1.3  Pertinent  Data 


a.  Drainage  Area 

1)  Location  -  Central  Vermont  in  northwestern  foothills 

of  Green  Mountain  National  Forest. 

2)  River  Basin  -  Sucker  Brook  to  Lake  Dunmore,  then 

to  Leicester  River,  to  Otter  Creek, 
to  Lake  Champlain,  to  Richelieu  River. 

3)  Shape  -  Roughly  square,  18,000  feet  by  18,000  feet. 

4)  Area  -  10.51  square  miles,  or  6726  acres. 

5)  Topography  -  Fairly  steep  wooded  slopes  averaging  5% 

to  20%  slope.  Elevations  vary  from 
EL  1293  to  EL  3230. 

b .  Discharge  at  Dam  Site  (cfs) 

1)  Outlet  Works 

a)  Outlet  Conduit 

3  fect-2  inches  wide  by  4  feet  high  through  the 
dam  followed  by  a  4-foot  diameter  penstock,  dis¬ 
charge  invert  at  penstock  EL  1284,  intake  in¬ 
vert  EL  1284  after  gate  well,  but  normal  draft 
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e .  Ownership 

Since  its  construction,  the  dam  has  been  and  is  still 

owned  by : 


Central  Vermont  Public  Service  Corporation  (CVPS) 

77  Grove  Street 

Rutland,  Vermont  05701 

Attention:  Donald  L.  Rushford,  Esq. 

Vice  President  and  General  Counsel 
(802)  773-2711 

The  dam  and  reservoir  are  located  on  Federally-owned  land 
as  part  of  the  Green  Mountain  National  Forest. 

f .  Operator 

Day-to-day  operation  of  the  dam  is  the  responsibility  of: 

J.  Douglas  Graham,  Manager  of  Hydraulic  Generation,  CVPS 

Edward  Lurvey,  General  Hydraulic  Foreman,  CVPS 

Both  can  be  contacted  at: 

(802)  773-2711 

(Same  address  as  Owner) 

g.  Purpose  of  Dam 

The  dam  diverts  all  the  normal  flow  from  Sucker  and 
Dutton  Brooks  through  a  penstock  to  Silver  Lake  for  later  hydro¬ 
electric  power  generation  as  part  of  the  Silver  Lake  Hydroelec¬ 
tric  Development.  (See  Appendix  D-l  and  separate  Phase  I  In¬ 
spection  Report  on  Silver  Lake  Dam,  VT  00196.)  Water  is  not 
normally  stored  in  Sucker  Brook  Reservoir.  Major  storage  is 
provided  upstream  of  the  diversion  dam  on  Sucker  Brook  by  a 
much  larger  impoundment  called  Sugar  Hill  Reservoir.  (See 
Appendix  D-l  and  separate  Phase  I  Inspection  Report  on  Sugar 
Hill  Dam,  VT  00176.) 

h.  Design  and  Construction  History 

The  present  Sucker  Brook  Dam  was  constructed  in  1937 
to  replace  an  older  concrete  and  rubble  masonry  dam  at  the  same 
location,  which  had  been  in  use  for  the  same  purpose  for  over  20 
years.  The  present  dam  was  designed  by  ’the  New  England  Public 
Service  Corporation  (NEPSCO) .  Construction  of  the  dam  was  per¬ 
formed  by  the  Sanders  Engineering  Company  under  the  direction  of 
Frank  H.  Mason,  NEPSCO  Civil  Engineer. 
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handwheel-operated  rack  gear  mechanism  exposed  on  top  of  the  con¬ 
trol  tower.  A  rac,.  structure  and  inclined  intake  opening  on  the 
upstream  side  of  the  control  tower  permit  normal  draft  to  about 
9  feet  below  the  lower  spillway  crest.  A  24-inch  diameter  low 
level  drain  projecting  upstream  from  the  intake  structure  is 
limited  to  about  14  feet  of  draft  below  the  lower  spillway  weir 
by  a  baffle  weir  in  the  intake  structure.  The  invert  of  the 
low  level  drain  and  of  the  outlet  conduit  leaving  the  gate 
well  is  about  18  feet  below  the  lower  spillway  crest. 

The  outlet  conduit  is  a  reinforced  concrete  box  sec¬ 
tion  3  feet-2  inches  wide  by  4  feet  high  by  about  100  feet  long 
from  the  gate  well  through  the  dam  to  a  4-foot  diameter  penstock 
beginning  just  after  the  downstream  toe.  The  foundation  of  the 
outlet  conduit  is  reported  to  be  rock  at  the  upstream  end  and  hard 
clay  for  the  rest  of  its  length.  The  penstock  runs  about  1.5  miles 
to  Silver  Lake.  Connection  to  the  penstock  consists  of  a  concrete 
transition  to  a  round  section,  followed  by  a  47  3/4-inch  diameter 
steel  pipe  section  about  15  feet  long  with  a  20-inch  diameter 
drain  pipe  to  the  side,  and  then  a  short,  partially-exposed  cor¬ 
rugated  metal  pipe  section  to  the  penstock.  The  Owner  indicates 
there  are  several  such  drain  pipes  from  the  penstock  to  the  side 
along  its  route.  The  penstock  was  originally  wood  stave  pipe,  but 
it  is  thought  to  have  been  replaced  in  recent  years  with  fully 
paved  and  coated,  smooth-flow  corrugated  metal  pipe. 

c.  Size  Classification 

In  accordance  with  recommended  guidelines  (Reference  1) , 
Sucker  Brook  Dam  is  classified  as  SMALL  in  size  because  its  hy¬ 
draulic  height  is  36  feet  (within  the  25  to  40-foot  range)  and 
its  maximum  storage  capacity  is  54  acre-feet  (within  the  50  to 
1000  acre-foot  range) . 

d.  Hazard  Classification 


In  accordance  with  recommended  guidelines  (References 
1  &  18)  involving  loss  of  life  and  economic  loss,  Sucker  Brook 
Dam  is  classified  as  having  a  SIGNIFICANT  hazard  potential.  The 
dam  itself  is  located  in  an  isolated  part  of  the  Green  Mountain 
National  Forest  and  failure  of  the  dam  would  cause  little  harm 
in  this  area.  However,  the  increase  in  flow  due  to  a  dam  failure 
would  damage  portions  of  Branbury  State  Park,  increase  damage  to 
a  highway  bridge  on  Town  Route  53  and  to  the  road  on  either  side 
of  the  bridge,  and  flood  the  first  floors  of  about  8  houses  along 
Lake  Dunmore  to  a  depth  of  less  than  1  foot,  with  the  moderate 
flow  velocity  of  7  fps  probably  damaging  the  homes.  Total  eco¬ 
nomic  loss  is  judged  appreciable.  Loss  of  less  than  a  few  lives 
is  judged  possible.  The  dam  failure  analysis  is  developed  in 
Section  5.5  of  this  report. 
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Access  to  the  dam  is  from  Town  Route  53  to  the  west  via 
a  trail  road  up  the  mountain  inside  the  Green  Mountain  National 
Forest  (see  Drainage  Area  Map,  Appendix  D-l) . 

The  popular  name  of  the  dam  is  Sucker  Brook  Diversion 
Dam.  The  official  name  is  Sucker  Brook  Dam.  The  popular  and 
official  name  of  the  impoundment  is  Sucker  Brook  Reservoir. 

The  reservoir  is  aligned  along  a  northwest  -  southeast  axis 
with  the  dam  located  at  the  northwest  end. 


The  dam  is  built  across  Sucker  Brook,  which  is  tribu¬ 
tary  to  Lake  Dunmore.  The  nearest  downstream  community  is  named 
Lake  Dunmore,  population  estimated  at  50,  located  about  3  river 
miles  downstream  from  the  dam  on  the  western  side  of  Lake  Dunmore, 
roughly  opposite  the  mouth  of  Sucker  Brook.  The  community  of 
Lake  Dunmore  is  not  an  incorporated  village  but  simply  a  group 
of  houses  and  other  structures  located  in  the  Town  of  Salisbury. 


Description  of  Dam  and  Appurtenances 


Sucker  Brook  Dam  is  a  rolled  earth  embankment  of  "well 
graded  hardpan"  with  a  rockfill  downstream  toe  and  a  riprapped 
upstream  slope.  There  are  two  angle  points  in  the  axis  of  the  dam 
as  it  crosses  a  natural  stream  channel  just  downstream  of  the  con¬ 
fluence  of  two  brooks.  The  dam  is  about  660  feet  long  (including 
the  spillway)  by  about  36  feet  high.  Top  width  is  about  10  feet, 
with  an  upstream  slope  of  about  2.5H:1V  and  a  downstream  slope  of 
about  2H:1V. 


No  impervious  core  or  zoning  are  known.  Although 
called  for,  no  cutoff  is  known.  The  foundation  of  the  embank¬ 
ment  is  largely  on  "clay  hardpan"  with  the  left  side  near  the 
outlet  works  reportedly  on  bedrock. 


At  the  right  abutment  there  is  an  ungated  chute  spill¬ 
way  with  two  adjacent  concrete  weir  crests  4  feet  different  in 
elevation.  The  40-foot  long  weir  is  about  9  feet  below  the  low 
point  on  the  top  of  dam  and  the  20-foot  long  weir  is  about  5  feet 
below  the  same  point.  The  chute  discharge  channel  runs  down  along 
the  right  abutment  and  joins  the  natural  stream  channel  about  500 
feet  downstream  of  the  dam.  The  approach  channel,  concrete  weirs, 
and  the  discharge  channel  for  some  distance  downstream  of  the  weirs 
are  founded  on  solid  bedrock.  The  left  side  (toward  the  dam)  of 
the  approach  channel,  of  the  weir,  and  of  the  discharge  channel 
through  the  dam  section  are  lined  with  a  vertical  concrete  training 
wall.  The  right  side  is  the  naturally  sloped  hillside. 

Near  the  left  end  of  the  dam  there  is  a  concrete  in¬ 
take  structure  and  control  tower  in  the  embankment  near  the  up¬ 
stream  toe.  Inside  there  is  a  3-foot  by  4-foot  gate  well  with 
a  4-foot  wide  by  5-foot  high  service  slide  gate  controlled  by  a 
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NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 
NAME  OF  DAM:  SUCKER  BROOK  DAM,  ID  NO.  VT.  00212 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 

a.  Authority 

The  National  Dam  Inspection  Act,  Public  Law  92-367, 
August  8,  1972,  authorized  the  Secretary  of  the  Army  through 
the  Corps  of  Engineers  to  initiate  a  national  program  of  dam 
inspection  throughout  the  United  States.  The  New  England 
Division  of  the  Corps  of  Engineers  has  been  assigned  the  res¬ 
ponsibility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Gordon  E.  Ainsworth  and  Associates,  Inc. 
has  been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  Vermont.  Authorization 
and  notice  to  proceed  was  issued  to  Gordon  E.  Ainsworth  and 
Associates,  Inc.,  under  a  letter  from  William  E.  Hodgson,  Jr., 
Colonel,  Corps  of  Engineers.  Contract  No.  DACW33-80-C-0012 
has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection 

1)  Perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which 
threaten  the  public,  and  thus  permit  correction 
in  a  timely  manner  by  non-Federal  interests. 

2)  Encourage  and  assist  the  States  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
Federal  dams. 

3)  To  update,  verify,  and  complete  the  National 
Inventory  of  Dams. 

1 . 2  Description  of  Project 
a.  Location 

Referring  to  the  Location  and  Vicinity  Maps  at  the 
beginning  of  this  report,  Sucker  Brook  Dam  is  located  in  central 
Vermont  in  the  Town  of  Salisbury,  Addison  County,  about  3  miles 
east  of  the  community  of  Salisbury.  The  dam  at  its  maximum 
section  is  at  Latitude  43  degrees  -  54.1  minutes  North,  Longi¬ 
tude  73  degrees  -  2.5  minutes  West. 
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ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  inspection  can  there  be  any 
chance  that  unsafe  conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  es¬ 
tablished  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that 
a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  to  ex¬ 
isting  fences  and  railings  and  other  items  which  may  be  needed 
to  minimize  trespass  and  provide  greater  security  for  the  fa¬ 
cility  and  safety  to  the  public.  An  evaluation  of  the  project 
for  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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Unknown 


3)  Maximum  Tailwater 

4)  Normal  Pool  (site  inspection  11/7/79)  1293  + 

5)  Full  Flood  Control  Pool  N/A 

6)  Spillway  Crest  (ungated  chute  spillway) 

-  lower  weir  1302 


-  upper  weir 

1306 

7) 

Design  Surcharge 

Unknown 

8) 

Top  of  Dam  -  low  point 

-  high  point 

-  design 

1311.2 

1312.3 
1312 

9) 

Test  Flood  Surcharge 

1313.1 

Reservoir  (length  in  feet) 

1) 

Normal  Pool 

300  + 

2) 

Flood  Control  Pool 

N/A 

3) 

Spillway  Crest  Pool  (lower  weir) 

500  + 

4) 

Top  of  Dam 

700  + 

5) 

Test  Flood  Pool 

800  + 

Storage  (acre-feet) 

1) 

Normal  Pool 

5 

2) 

Flood  Control  Pool 

N/A 

3) 

Spillway  Crest  Pool  (lower  weir) 

21 

4) 

Top  of  Dam 

54 

5) 

Test  Flood  Pool 

63 

Reservoir  Surface  (acres) 

1) 

Normal  Pool 

1.1 

2) 

Flood  Control  Pool 

N/A 

3) 

Spillway  Crest  Fool  (lower  weir) 

3.0 

4) 

Top  of  Dam 

4.5 

3) 

Test  Flood  Pool 

5.0 
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1)  Type  -  Earth. 

2)  Length  -  660  feet  including  spillway. 

3)  Height  -  Hydraulic  Height  -  36  feet. 

-  Structural  Height  -  36  feet. 

4)  Top  Width  -  About  10  feet. 

5)  Side  Slopes  -  Upstream  -  About  2.5H:1V. 

-  Downstream  -  About  2H:1V. 

a)  Approximate  Volume  of  Dam  -  30,000  cubic  yards 

6)  Zoning  -  None  known.  Design  called  for  pervious 

upstream  and  downstream  shells.  But 
description  by  Barrows  during  construc¬ 
tion  indicates  dam  is  homogeneous  "clay 
hardpan" . with  rockfill  downstream  toe 
and  riprap  upstream. 

7)  Impervious  Core  -  See  Zoning. 

8)  Cutoff  -  None  known.  Concrete  cutoff  was  called 

for  in  locations  where  embankment  was 
founded  on  rock. 

9)  Grout  Curtain  -  None. 

10)  Other  -  Foundation  of  embankment  is  largely  on 

"clay  ha"dpan"  and  spillway  is  on  bedrock. 
Left  side  of  embankment  rear  outlet  is  on 
bedrock. 

Diversion  and  Regulating  Tunnel  -  N/A 
Spillway 

1)  Type  -  Chute,  with  two  adjacent  concrete  overflow 

weir  control  sections  at  different  eleva¬ 
tions,  founded  on  rock. 

2)  Length  of  Weirs  -  lower  weir  -  40  feet. 

-  upper  weir  -  20  feet. 

3)  Crest  Elevation  -  w/o  flashboards 

lower  weir  -  1302 

upper  weir  -  1306 

-  w/  flashboards  -  N/A 


4)  Gates  -  None. 

5)  Upstream  Channel  -  Natural  bedrock -bottom  approach 

section  with  reinforced  concrete 
training  wall  on  left  side  of 
control  section  and  natural  hill¬ 
side  on  right. 

6)  Downstream  Channel  -  About  a  500-foot  long  chute, 

founded  partly  on  rock,  along 
right  abutment  with  a  natural 
bottom  narrowing  in  width  away 
from  spillway.  Left  training 
wall  is  reinforced  concrete 
along  dam  section,  right  side 
is  natural  hillside. 

7)  General  -  No  comment. 


Regulating  Outlets 


1)  Low  Level  Drain 


a)  Invert  -  Intake  EL  1284,  Discharge  EL  1284. 

Baffle  weir  in  intake  structure  per¬ 
mits  draft  only  to  EL  1288. 


b)  Size  -  24-inch  diameter. 


c)  Description  -  Steel  pipe  stub  about  25  feet  long 

from  upstream  toe  of  dam  to  intake 
structure,  with  the  intake  struc¬ 
ture  discharging  through  the  gate 
well  into  outlet  conduit  under  dam. 


d)  Control  Mechanism  -  None  itself.  Control  pro¬ 

vided  by  outlet  conduit  slide 
gate  in  gate  well. 

e)  Other  -  No  comment. 

2)  Outlet  Conduit 

a)  Invert  -  Intake  EL  1284  after  gate  well,  Dis¬ 

charge  EL  1284.  Rack  structure  and 
intake  opening  just  upstream  of  gate 
well  permit  normal  draft  to  about  EL 
1293.  Draft  to  EL  1288  by  low  level 
drain  limited  by  baffle  weir. 

b)  Size  -  3  feet-2  inches  wide  by  4  feet  high. 
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c)  Description  u  Reinforced  concrete  box  section 

about  100  feet  long  from  gate  well 
through  dam  section.  At  downstream 
toe,  there  is  a  concrete  transition 
section  from  rectangular  box  to  a 
47  3/4-inch  diameter  steel  pipe  sec¬ 
tion  about  15  feet  long.  This  steel 
pipe  is  then  joined  with  a  short, 
partially-exposed  corrugated  metal 
pipe  section  to  a  4-foot  diameter 
penstock  about  1.5  miles  long  to 
Silver  Lake.  The  penstock  dischar¬ 
ges  at  about  EL  1270  into  an  open 
channel  just  short  of  Silver  Lake. 
Penstock  was  originally  wood  stave 
pipe,  but  it  is  thought  to  have 
been  replaced  in  recent  years  with 
fully  paved  and  coated,  smooth- 
flow  corrugated  metal  pipe. 

d)  Control  Mechanism  -  4-foot  wide  x  5-foot  high 

slide  gate  in  the  gate  well 
at  the  upstream  end,  which 
is  controlled  by  a  handwheel- 
operated  rack  gear  mechanism 
on  top  of  the  control  tower 
directly  above. 


e)  Other  -  No  comment. 

3)  Outlet  Conduit  Drain  Pipe 

a)  Invert  -  Intake  EL  1284  +,  Discharge  invert  unknown. 

b)  Size  -  20-inch  diameter. 

c)  Description  -  Steel  pipe  from  bottom  of  47  3/4- 

inch  diameter  steel  pipe  section 
(between  outlet  conduit  and  pen¬ 
stock)  discharging  into  the  stream 
channel  downstream  of  the  dam  to 
the  right  of  the  penstock. 

d)  Control  Mechanism  -  A  normally-closed  cover  or 

bulkhead  accessible  through 
a  manhole  in  the  top  of  the 
47  3/4-inch  diameter  steel 
pipe  section. 


e)  Oi  li'T  -  No  comment. 
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SECTION  2 


ENGINEERING  DATA 


2.1  Design  Data 

The  present  Sucker  Brook  Dam  was  designed  in  about  1937 
for  the  current  owner,  Central  Vermont  Public  Service  Corpor¬ 
ation  (CVPS),  by  the  New  England  Public  Service  Corporation 
(NEPSCO) ,  to  replace  an  older  concrete  and  rubble  masonry  dam 
which  had  been  in  use  for  over  20  years.  NEPSCO  was  thought 
to  be  the  present  New  England  Power  Service  Corporation,  located 
at  25  Research  Drive,  Westborough,  Massachusetts  01581,  telephone 
(617)  366-9011.  They  were  contacted,  but  they  indicated  that 
they  could  find  no  data  on  the  dam.  Subsequently,  it  was  learned 
that  they  are  not  the  successors  to  NEPSCO.  The  present  business 
status  and  location  of  NEPSCO  is  unknown. 

The  only  available  data  covering  the  design  and  construction 
of  the  dam  is  included  in  Appendix  B3.  It  consists  of  copies  of 
a  letter  (starting  on  Appendix  B3-9)  and  a  report  (starting  on 
Appendix  B3-11)  on  construction.  This  material  was  prepared  by 
H.K.  Barrows ,  Consulting  Engineer  of  Boston,  in  1937  during  and 
just  after  the  completion  of  construction.  A  CVPS  petition  to 
the  Vermont  Public  Service  Commission  for  authority  to  construct 
the  dam  contains  some  additional  data  and  is  included  starting 
on  Appendix  B3-1.  Included  with  this  petition  were  a  drainage 
area  map  (see  Appendix  B3-5)  as  well  as  some  design  plans,  sec¬ 
tions,  and  details  (see  Appendices  B3-6  through  8).  The  order 
approving  the  dam  construction  from  the  Vermont  Public  Service 
Commission  is  included  as  Appendix  B3-18. 

No  other  design  data  or  drawings  were  available.  The  con¬ 
struction  specifications  were  not  available. 

2.2  Construction  Data 


a.  Initial  Construction 


Construction  of  the  dam  for  CVPS  was  completed  in  1937. 
The  dam  was  constructed  by  the  Sanders  Engineering  Company  under 
the  direction  of  Frank  H.  Mason,  NEPSCO  Civil  Engineer.  The  resi¬ 
dent  engineer  and  superintendent  are  identified  on  Appendix  B3-16. 
The  present  business  status  and  location  of  Sanders  Engineering 
is  unknown. 

Background  data  on  the  original  construction  is  contained 
in  the  letter,  report,  and  CVPS  petition  discussed  in  Section  2.1. 
The  original  construction  included  an  embankment  with  a  maximum 
reported  height  of  approximately  40  feet  at  design  top  EL  1312, 
an  embankment  length  of  about  400  feet,  a  concrete  spillway  with 
a  150-foot  long  crest  at  EL  1306,  and  an  outlet  conduit  through 
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the  dam  to  a  wood  stave  penstock.  The  old  concrete  and  rubble 
masonry  dam  was  left  in  place  about  50  to  100  feet  upstream  of 
the  embankment. 

No  other  records  on  the  original  construction  of  the 
dam  are  known. 

b.  Modifications 


In  September  1938  a  flood  occurred  which  "caused  the 
spillway  channel  below  the  dam  to  be  so  badly  washed  as  to  necessi¬ 
tate"  reconstruction  and  relocation  of  the  channel  and  the  spillway. 
A  letter  by  H.K.  Barrows  in  November  1939  (see  Appendix  B3-19)  des¬ 
cribes  the  damage  which  occurred,  the  new  design,  and  the  construc¬ 
tion  of  the  spillway  improvement. 

The  new  spillway  was  designed  by  NEPSCO  in  1939.  Con¬ 
struction  was  completed  by  November  1939  under  the  direction  of 
NEPSCO  engineers.  However,  the  construction  contractor  for  this 
work  is  unclear.  On  Appendix  B3-21,  a  "Mr.  Merry"  is  identified 
as  "Contractor",  but  it  is  not  evident  whether  he  was  the  actual 
contractor  or  just  the  superintendent. 

The  new  spillway  construction  resulted  in  addition  of 
a  second  bend  point  and  lengthening  of  the  embankment  to  its  pre¬ 
sent  total  of  about  600  feet.  The  new  spillway  consisted  of  two 
adjacent  concrete  weirs  located  to  the  right  of  the  old  spillway 
(now  embankment) ,  with  crests  40  and  20  feet  long  at  EL  1302  and 
EL  1306,  respectively.  The  lower  weir  had  4-foot  high  pin- type 
flashboards  when  it  was  constructed  originally,  but  they  have 
been  subsequently  removed  and  their  supports  have  been  cut  off  at 
the  weir  crest.  One  design  plan  of  the  new  spillway  by  NEPSCO 
was  included  with  Barrows'  Report  of  November  1939  and  is  included 
as  Appendix  B3-23. 

The  original  wood  stave  penstock  about  1.5  miles  long  to 
Silver  Lake  is  thought  to  have  been  replaced  in  recent  years  with 
fully  paved  and  coated,  smooth-flow  corrugated  metal  pipe. 

No  records  of  any  other  modifications  to  the  dam  are 

known . 


c .  Repairs  and  Maintenance 

No  records  of  any  repairs  to  the  dam  are  known. 

d.  Pending  Remedial  Work 

The  Owner  has  no  plans  for  any  pending  remedial  work. 
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2.3  Operation  Data 


a.  Inspections 

Only  one  inspection  report  was  available  and  it  is 
included  starting  on  Appendix  B3-24.  The  report  was  prepared 
by  Stephen  H.  Haybrook,  on  behalf  of  the  State  of  Vermont,  on 
April  17,  1951.  It  contains  some  general  data,  a  historical 
brief,  and  a  description  of  the  dam.  It  was  stated  in  the  re¬ 
port  that  the  "dam  appears  in  a  good  condition"  but  that  "the 
discharge  channel  may  be  subjected  to  erosion  in  flood  time  but 
the  safety  of  the  dam  from  such  a  condition  would  not  be  affec¬ 
ted."  The  report  contains  the  concluding  statement  that  "there 
is  no  appreciable  change  in  the  stability  of  this  dam  since  its 
construction. " 

The  Owner  indicates  that  the  dam  is  inspected  annually 
by  the  firm  of  Kleinschmidt  and  Dutting,  Engineering  Consultants, 
70  Main  Street,  Pittsfield,  Maine  04967,  telephone  (207)  487-3328. 
However,  the  Owner  did  not  make  the  results  of  those  inspections 
available  for  review. 

b.  Performance  Observations 


There  is  no  instrumentation  in  the  dam.  Other  than 
observations  made  during  the  inspection  previously  discussed  in 
Section  2. 3. a,  there  are  no  other  known  performance  observations. 

c.  Water  Levels  and  Discharges 

There  are  no  known  records  of  routine  water  levels  and 
discharges  from  the  dam. 

d.  Past  Floods 


Other  than  the  brief  account  of  the  September  1938 
flood  in  Barrows'  report  on  spillway  improvement  (see  Appendix 
B3-19) ,  there  are  no  other  known  records  of  past  floods  at  the 
dam. 


e.  Previous  Failures 


There  are  no  known  previous  failures  of  the  dam. 
2.4  Evaluation 


a.  Availability 

As  listed  on  Appendix  Bl,  various  engineering  data  and 
records  are  available  in  the  files  of  the  Dam  Safety  Engineer  of 
the  Vermont  Department  of  Water  Resources,  of  the  Vermont  Public 
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Service  Board,  and  of  Vermont  Public  Records.  This  data  was 
reviewed,  and  copies  of  the  records  significant  to  the  dam  are 
included  in  chronological  order  in  Appendix  B3 .  Discussion  of 
the  data  starts  at  the  beginning  of  this  section  of  the  report. 

The  Owner  was  unwilling  to  make  their  annual  inspection  reports 
or  other  data  on  file  available.  The  Owner  did  make  one  drawing 
available  for  review  during  the  field  inspection,  but  the  Owner 
would  not  allow  it  to  be  photographed  and  would  not  release  it 
for  subsequent  review. 

b.  Adequacy 

Available  data  consisted  of  a  letter  and  two  reports 
on  construction  of  the  dam  and  relocation  and  construction  of  the 
new  spillway  2  years  later,  including  poor  copies  of  four  various 
design/construction  drawings,  together  with  one  report  of  an  in¬ 
spection  some  years  later.  Such  data  as  the  design  calculations, 
construction  specifications,  detailed  data  on  the  foundation  and 
embankment  soils,  and  detailed  operation  and  performance  data 
were  not  available.  The  lack  of  such  in-depth  engineering  data 
does  not  permit  a  comprehensive  review.  Therefore,  the  adequacy 
of  this  dam  could  not  be  assessed  with  respect  to  reviewing 
design,  construction,  and  operation  data. 

c.  Validity 

Based  on  field  observation  and  checking,  the  limited 
data  available  generally  appears  valid.  Some  exceptions  noted 
are: 

1)  Original  data  in  Appendix  B3  indicate  that  the 
dam  crest  was  intended  to  be  at  EL  1312,  10  feet 
higher  than  the  lower  spillway  crest.  Field 
measurements  (see  Appendix  B2)  show  that  the 
crest  is  non-level  with  the  low  point  at  EL 
1311.2,  9.2  feet  above  the  lower  spillway  crest. 
Also,  original  data  indicate  a  maximum  embankment 
height  of  40  feet.  From  present  analysis  it 
appears  that  the  structural  height  of  the  embank¬ 
ment  is  only  about  36  feet  to  the  actual  low  point 
of  the  dam  crest,  or  about  37  feet  to  the  design 
crest  at  EL  1312. 

2)  Existing  engineering  data  indicate  a  total  drain¬ 
age  area  of  8.7  to  9.0  square  miles  and  a  drainage 
area  tributary  to  Sugar  Hill  Reservoir  of  2.3  to 
2.5  square  miles  (see  Appendices  B3-3,  B3-11,  and 
B3-24).  As  discussed  later  in  Section  5.1,  present 
measurement  yields  about  10.51  square  miles  total 
(as  much  as  about  217o  more  than  reported)  and 

2.97  square  miles  to  Sugar  Hill  Reservoir  (as 
much  as  about  29%  more  than  reported). 
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SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings 

a.  General 

Sucker  Brook  Dam  was  inspected  on  November  7,  1979. 

The  inspection  party  (see  Appendix  A-l)  was  accompanied  by  two 
representatives  of  the  Owner:  Mr.  J.  Douglas  Graham,  Manager 
of  Hydraulic  Generation,  and  Mr.  Edward  Lurvey,  General  Hydraulic 
Foreman.  Also  present  was  Mr.  Peter  Barranco,  Jr. ,  Dam  Safety 
Engineer  of  the  Vermont  Department  of  Water  Resources.  The 
weather  was  drizzly  and  overcast  and  the  temperature  was  about 
45°  F.  The  water  surface  was  very  low  at  about  EL  1293,  about 
9  feet  below  the  lower  spillway  crest.  The  Visual  Inspection 
Checklist  is  included  as  Appendix  / ,  while  selected  photos  taken 
during  the  inspection  are  included  in  Appendix  C.  Appendix  C-l 
is  a  photo  index  map.  The  Overview  Photo  at  the  beginning  of 
the  report  as  well  as  a  couple  of  the  photos  in  Appendix  C  are 
aerial  photos  taken  from  a  helicopter  on  November  30,  1979. 

b.  Dam 

In  plan  view  this  dam  contains  two  bends,  or  angle 
points  (see  Overview  Photo  and  Appendix  C-l).  At  the  rightmost 
angle  point  there  exists  a  concrete  wall  which  appears  to  pass 
entirely  through  the  embankment  transversely.  Photo  C-2A  (ex¬ 
treme  left  center)  shows  the  upstream  end  of  the  wall.  The 
crest  of  the  dam  extends  above  the  top  of  the  wall  about  3  to 
4  feet.  Photo  C-2B  is  a  detail  of  the  upstream  end  which  ex¬ 
tends  into  the  reservoir  behind  the  dam.  A  large  hole  was 
found  immediately  to  the  right  and  underneath  the  upstream  end 
of  this  wall.  The  hole  is  about  8-inch  diameter  and  extends 
into  the  ground  at  least  2  feet.  It  is  possible  that  this  hole 
is  the  upstream  end  of  a  hole  that  passes  through  the  dam  along 
this  wall.  Inspection  of  the  potential  downstream  exit  points 
of  any  such  hole  revealed  the  presence  of  heavy  riprap  in  those 
areas . 


Inspection  of  the  upstream  end  of  this  wall  during 
periods  of  high  water  is  indicated.  It  may  be  possible  to  ob¬ 
serve  small  whirlpools  above  the  hole  if  significant  flow  is 
occurring.  Also,  dye  could  be  added  above  the  hole  to  determine 
whether  it  moves  downward  into  the  hole. 

On  the  downstream  side  of  the  dam  about  30  feet  left 
from  the  above-described  wall  and  behind  the  vehicles  shown  in 
Photo  C-3A,  about  10  to  20  feet  downstream  from  the  apparent  toe¬ 
line,  three  6-inch  diameter  holes  were  found  in  the  ground.  These 
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appeared  to  be  animal  holes.  One  of  these  holes  had  numerous 
rocks  in  the  bottom.  It  seems  that  topsoil  had  been  placed  over 
rockfill  and  that  the  topsoil  had  locally  eroded  into  the  larger 
openings.  There  was  no  reason  to  suspect  that  these  holes  were 
connected  in  any  way  with  the  upstream  side  of  the  dam. 

Near  the  upstream  toeline  of  the  dam,  opposite  the 
person  on  the  crest  in  Photo  C-3B  (near  the  left  angle  point  in 
the  dam),  several  small  scarps  have  developed.  The  location  of 
the  scarps  is  also  shown  in  Photo  C-4A  where  the  person  in  the 
orange  raincoat  is  standing.  These  scarps  are  6  to  18  inches 
high  and  extend  for  a  longitudinal  distance  of  about  15  feet. 

One  scarp  is  about  3  feet  downstream  and  another  about  6  feet 
downstream  from  the  toeline.  The  material  in  the  reservoir 
bottom  and  in  these  scarps  is  highly  organic.  They  appear  to 
be  localized  slumps  caused  by  placement  of  fill  over  peaty  or¬ 
ganic  soil  that  seems  to  form  part  of  the  bottom  of  the  reservoir. 

The  downstream  slope  of  the  dam  is  shown  in  Photos  C-5A 
and  C-5B,  which  overlap  to  display  a  continuous  view  of  the  slope. 
The  slope  is  covered  with  brush  about  6  feet  in  height,  and  stumps 
up  to  8-inch  diameter  are  found  sporadically  throughout.  A  few 
bare  spots  were  found  on  the  slope,  but  no  significant  erosion 
has  occurred.  On  the  downstream  portion  of  the  slope,  up  to 
about  15  feet  above  the  downstream  toeline,  rock  cover  exists 
which  now  has  been  substantially  overgrown.  Some  of  the  rock 
cover  is  seen  at  the  lower  left  in  Photo  C-5A.  Another  view 
of  the  downstream  slope,  looking  from  right  to  left,  is  given 
in  Photo  C-4B.  The  rock  cover  is  evident  in  most  of  the  photo. 

Riprap  covers  the  entire  upstream  face.  Some  of  the 
riprap  is  shown  in  Photo  C-6B.  In  many  locations  the  riprap  is 
covered  with  loam  and  brush,  and  it  is,  therefore,  difficult  to 
see  without  close  inspection.  There  was  no  way  to  judge  whether 
a  properly  graded  filter  was  placed  beneath  the  riprap. 

The  original  plans  (1937)  indicate  that  riprap  was 
placed  on  the  entire  upstream  face,  but  no  mention  was  made  of 
filter  material.  The  hardpan  in  the  embankment,  against  which 
the  riprap  was  placed,  was  noted  to  be  "well  graded." 

Leakage  was  observed  exiting  from  the  rock  cover  at 
the  downstream  toeline  at  a  rate  of  about  4  gpm.  The  seepage  was 
clear.  The  discharge  channel  and  some  ponded  water  downstream 
are  shown  in  Photo  C-6A. 

c.  Appurtenant  Structures 

1)  Intake  Structure  and  Control  Tower 


The  intake  structure  and  control  tower  are  one 
and  the  same  concrete  structure  located  just  upstream  of  the  dam 
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near  the  left  end  (see  Overview  Photo).  The  actual  intake  is 
an  inclined  port  just  upstream  of  the  control  tower  covered  by 
a  large  wooden  trash  rack  structure  (see  Photo  C-7A).  The  in¬ 
spection  checklist  for  the  intake  is  on  Appendix  A-4.  The  in¬ 
spection  checklist  for  the  control  tower  is  on  Appendix  A-5. 
Only  the  outside  of  the  intake  structure  and  control  tower  were 
inspected.  The  inside  was  not  readily  accessible  and  was  also 
partially  submerged.  For  similar  reasons,  the  24-inch  diameter 
low  level  drain  pipe  projecting  upstream  from  the  bottom  of  the 
intake  structure  was  not  inspected.  As  discussed  later  in  Sec¬ 
tion  3.1.d,  the  inlet  to  this  low  level  drain  may  be  buried  by 
sediment. 


From  what  was  readily  visible,  the  intake  struc¬ 
ture  and  wooden  trash  rack  are  in  fair  to  good  condition.  As 
seen  in  Photo  C-7A,  leaves  and  trash  had  collected  against  the 
rack  structure  and  were  causing  some  flow  obstruction.  The 
low  water  level  and  the  partially  exposed  reservoir  bottom, 
that  appears  like  a  bog,  aggravate  this  condition.  The  inclin¬ 
ed  steel  trash  rack  shown  directly  over  the  intake  by  the  design/ 
construction  drawings  (see  Appendix  B3-8)  was  not  noted  during  the 
inspection. 


The  outside  of  the  concrete  control  tower  is  in 
good  condition,  except  for  deterioration  at  the  support  seat  for 
the  service  bridge  (see  Photo  C-8A)  and  for  a  vertical  crack 
on  the  left  side  of  the  tower  (see  Photo  C-8B).  Deterioration 
on  the  right  side  of  the  support  seat  was  about  as  advanced 
as  that  shown  on  the  left  side  by  Photo  C-8A,  except  that  the 
loose  concrete  had  not  fallen  off  yet.  The  vertical  crack  on 
the  left  side  of  the  tower  starts  at  a  railing  post  socket  on 
top  and  appeared  to  narrow  toward  the  base.  No  leakage  was 
observed,  since  the  water  level  inside  the  tower  was  lower  than 
the  ground  at  the  base  of  the  tower. 

On  top  of  the  control  tower  there  is  a  handwheel- 
operated  rack  gear  control  mechanism  (see  Photo  C-7B),  which 
operates  the  service  slide  gate  in  the  gate  well  directly  under¬ 
neath.  The  handwheel  was  secured  with  a  padlocked  chain  and 
was  not  operated,  but  the  entire  mechanism  appeared  in  service¬ 
able  condition.  The  service  gate  appeared  to  be  fully  open 
during  the  inspection. 

The  lower  horizontal  pipe  railing  on  top  of  the 
control  tower  toward  the  intake  was  not  secured  on  its  left  end. 
Welds  are  broken  and  a  section  of  railing  is  missing  at  this 
point.  (Just  visible  in  Photo  C-7A.) 


2)  Service  Bridge 

The  service  bridge  is  a  wood-decked  walkway  sup¬ 
ported  on  open  web  beams  spanning  about  20  feet  from  a  point 
just  upstream  of  the  dam  crest  to  a  seat  on  the  control  tower. 
(See  Photos  C-3B,  C-4A,  and  C-7A.)  The  inspection  checklist  is 
on  Appendix  A-9. 

The  concrete  seat  on  the  control  tower  is  deter¬ 
iorated,  as  seen  in  Photo  C-8A  and  already  discussed  in  the  pre¬ 
vious  section.  The  wooden  deck  planking  appeared  sound  except 
for  one  or  two  planks  near  the  control  tower.  Some  other  planks 
felt  loose.  The  deck  planking  appeared  to  be  bare  wood. 

3)  Outlet  Conduit 


The  outlet  conduit  consists  of  a  concrete  box 
section  3  feet-2  inches  wide  by  4  feet  high  running  from  the 
gate  well  in  the  bottom  of  the  control  tower  through  the  dam  to 
a  4-foot  diameter  penstock  starting  just  downstream  of  the  down¬ 
stream  toe.  The  penstock  runs  about  1.5  miles  to  Silver  Lake. 

The  outlet  conduit  was  not  inspected,  because  access  was  very 
difficult  and  it  appeared  to  be  almost  completely  full  of  water. 
The  connection  between  the  outlet  conduit  and  the  penstock  is 
partially  exposed  at  the  downstream  toe  and  is  visible  in  Photos 
C-4B  and  C-9A. 

4)  Spillway  and  Discharge  Channel 

The  chute  type  spillway  is  at  the  right  abutment 
of  the  dam  (see  Overview  Photo) .  The  spillway  consists  of  a 
short  approach  section,  two  adjacent  concrete  weirs  at  different 
elevations,  and  a  long  chute  discharge  channel.  The  inspection 
checklist  is  on  Appendix  A-8. 

Photo  C-9B  shows  the  approach  channel.  The  floor 
of  the  channel  is  natural  bedrock  and  is  obscured,  but  not  sig¬ 
nificantly  obstructed,  by  grass  and  weeds. 

Photo  C-10A  shows  the  lower  spillway  weir.  The 
remains  of  the  pin-type  flashboard  supports  that  have  been  cut 
off  are  visible.  At  the  left  in  Photo  C-10B  can  be  seen  the 
upper  spillway  weir.  Both  spillway  weirs  were  in  good  condition. 

The  left  training  wall  of  the  spillway  is  visible 
in  Photos  C-10A,  C-10B,  and  C-11B.  Next  to  the  approach  section 
and  the  weir,  the  training  wall  is  in  good  condition.  Downstream 
of  the  weir  on  the  left  of  the  discharge  channel  there  are  severa 
problems.  First,  there  is  spalling  at  two  construction  joints, 
one  near  the  first  break  in  slope  of  the  wall  top  downstream  of 
the  weir  and  the  other  about  30  feet  from  the  downstream  end  of 


the  wall.  The  joint  near  the  first  break  in  slope  is  shown  in 
Photo  C-11A,  which  is  typical  of  the  condition  at  the  other 
joint  further  downstream. 

Second,  there  is  significant  efflorescence  and 
hairline  cracking  in  the  training  wall  for  about  10  feet  down¬ 
stream  of  the  second  break  in  slope  downstream  of  the  weir.  This 
is  just  visible  in  Photo  C-10A  to  the  right  of  a  small  evergreen 
tree  growing  next  to  the  wall. 

Third,  at  the  downstream  end  of  the  wall  shown  in 
Photo  C-11B,  there  is  a  transverse  crack  and  the  wall  is  tilted 
slightly  into  the  discharge  channel.  The  bottom  of  the  wall  is 
undermined  at  the  end,  as  seen  in  Photo  C-12A.  This  wall  re¬ 
quires  maintenance  to  prevent  accelerated  deterioration. 

There  were  several  logs  lodged  in  the  discharge 
channel  just  downstream  of  the  weir  (see  Photo  C-10B) .  Also, 
there  were  small  evergreen  trees  and  brush  growing  on  the  left 
side  next  to  the  training  wall  (see  Photo  C-11B). 

d.  Reservoir  Area 

It  appears  that  there  is  well  over  several  feet  of 
sedimentation  in  the  bottom  of  the  reservoir.  The  design/con¬ 
struction  drawings  in  Appendix  B3  indicate  that  the  lowest  part 
of  the  bottom  is  about  at  EL  12 80  just  upstream  and  to  the  right 
of  the  intake  structure  and  control  tower,  at  about  the  natural 
confluence  of  Sucker  Brook  and  Dutton  Brook.  Part  of  the  bottom 
was  visible  above  the  water  in  this  area  during  the  November  7 
inspection  (see  Photo  C-3B)  and  during  the  aerial  photo  trip  on 
November  30  (see  Overview  Photo) .  The  water  elevation  is  judged 
to  be  about  the  same  on  both  occasions  and  about  at  EL  1293, 
slightly  above  the  invert  of  the  intake  port  (water  visible 
through  the  racks  spilling  into  the  intake  in  Photo  C-7A) .  This 
suggests  that  sedimentation  may  be  built  up  to  as  much  as  13  feet 
deep  with  an  average  level  perhaps  several  feet  lower  at  about  EL 
1290.  Such  a  sediment  level  would  bury  the  inlet  of  the  24-inch 
diameter  low  level  drain,  which  has  a  top  elevation  of  about 
EL  1296,  located  about  25  feet  upstream  of  the  intake  structure. 
(Area  visible  in  Overview  Photo  and  Photo  C-7B).  The  inlet  of 
the  low  level  drain  was  not  readily  evident  from  shore  during 
the  field  inspection,  and  the  reservoir  bottom  was  too  soft  to 
allow  approaching  the  suspected  location  of  the  inlet. 

There  does  not  appear  to  be  any.  potential  hazard  due 
to  backwater  flooding  of  the  reservoir.  Also,  other  than  Sugar 
Hill  Dam  located  about  2.7  miles  upstream  on  Sucker  Brook  (see 
Appendix  D-l) ,  no  features  were  observed  that  might  cause  ex¬ 
cessive  alteration  of  the  drainage  area  or  increased  inflow. 

(See  separate  Phase  I  Inspection  Report  for  Sugar  Hill  Dam,  VT 


00176.)  No  potential  landslide  areas  were  noted  around  the 
reservoir. 

e.  Downstream  Channel 

All  the  normal  flow  from  Sucker  Brook  Reservoir  (i.e., 
all  the  normal  flow  of  Sucker  Brook  and  Dutton  Brook)  is  diverted 
through  a  4-foot  diameter  penstock  about  1.5  miles  long  around 
a  mountain  to  Silver  Lake  located  to  the  southwest  (see  Appen¬ 
dix  D-l).  The  beginning  of  the  penstock  is  shown  in  Photo  C-9A. 
Any  release  from  the  drain  pipe  at  the  start  of  the  penstock 
or  seepage  from  the  dam  would  follow  approximately  the  old 
natural  stream  channel  of  Sucker  Brook  (visible  to  the  right 
of  the  penstock  in  Photo  C-9A  and  in  the  vicinity  of  ponded 
water  in  Photo  C-6A) .  About  500  feet  downstream  of  the  dam, 
the  spillway  discharge  channel  joins  Sucker  Brook  from  the 
right  (see  Overview  Photo). 

From  the  dam  to  Lake  Dunmore,  a  distance  of  about 
2  stream  miles,  Sucker  Brook  is  generally  a  rocky,  sometimes 
steep  channel  that  is  heavily  wooded  on  both  sides.  For  a 
map  of  the  downstream  channel,  refer  to  the  Drainage  Area  Map, 
Appendix  D-l,  which  also  indexes  photos  that  cover  the  down¬ 
stream  area. 

About  0.6  of  a  mile  downstream  of  the  dam  (just  below 
Sta  26+00),  Voters  Brook  joins  Sucker  Brook.  About  1  mile 
downstream  (almost  to  Sta  56+00),  an  unnamed  tributary  joins 
Sucker  Brook  from  the  north.  Also,  approximately  at  this  point 
any  flow  from  Silver  Lake  would  join  Sucker  Brook  from  the  south. 

About  1.6  miles  downstream  (Sta  85+00),  Sucker  Brook 
runs  under  a  bridge  on  Town  Route  53  (formerly  a  State  highway, 
see  Photo  C-12B).  Before  reaching  the  bridge,  Sucker  Brook 
drops  down  from  the  mountains  over  so-called  Lana  Falls.  Photo 
C-13A  is  an  aerial  overview  looking  upstream,  which  shows  the 
mountains  in  the  background  and  the  low-lying  area  on  the 
shores  of  Lake  Dunmore  in  the  foreground. 

Photo  C-13B  is  a  closer  aerial  view  of  the  mouth  of 
Sucker  Brook  where  it  flows  into  Lake  Dunmore,  and  the  adja¬ 
cent  low-lying  houses  and  hazard  area. 

3 . 2  Eva luation 

The  hole  that  was  observed  beneath  the  upstream  extension 
of  the  left  training  wall  of  the  original  spillway  should  be 
investigated  to  see  if  it  passes  through  the  dam  and  is  a  po¬ 
tential  seepage  path.  Observation  during  periods  of  high  water 
together  with  dye  testing  should  be  tried. 
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TABLE  5.2 


SUCKER  BROOK  DAM 
DAM  FAILURE  ANALYSIS 


CONDITIONS  —  Top  of  Dam  Elev.  1311  .2  (  lowest  point  of  non-level  top  ) 

Spillway  Crest  Elev.  1302 

Total  Project  Discharge  Capacity  less 

Diversion  Flow  at  Top  of  Dam  =  4180  cfs  ± 
due  to  two  spillways.  Outlet  works  closed. 


Time 

Approx . 

Max .  Water  Surface 

\  '  ' . 

Approx . 

to 

i..' 

Peak 

Peak 

Top 

Avg. 

Flow 

Flow 

Elev. 

Depth 

Width 

Vel . 

(cfs) 

(hours 

(feet) 

(feet) 

(feet) 

(fps) 

; 

PRIOR  FLOW  AT  TOP  OF  DAM 

Inflow  =  Outflow  =  Total  Project  Discharge 

■•j 

Capacity  less  Diversion  Flow  at  Top 
of  Dam 

Start  Routing  at  Top  of  Dam 

•  .V 

Dam 

4180 

— 

1311.2 

27.2 

— 

— 

Sta  26+00 

4180 

— 

1125.3 

5.3 

— 

28 

Sta  80+00 

4180 

644.1 

4.1 

— 

38 

Sta  85+00  Hv/y  Bridge 

4180 

600.6 

2.6 

— 

12 

Sta  93+00  Houses 

4180 

580.5 

2.5 

" 

7 

■ 

BREACH  AT  TOP  OF  DAM 

•  ' 

Inflow  =  zero 

Start  Routing  at  Top  of  Dam 

Start  Breach  W  .  S  .  at  T op  of  Dam 

-  .  *» 

Time  of  Failure  =  0.00  hour 

Breach  Time  =  0.023  hour 

W 

Breach  Width  =  100  feet 

Breach  Depth  =27.2  feet 

Trapezoid,  0.5H:1V  side  slopes 

Dam 

28,000 

0.02 

1311.2 

27.2 

— 

— 

Sta  3+00 

— 

— 

— 

— 

— 

— 

•  _ 

Sta  26+00 

16,600 

.0.03 

1130.1 

10.1 

70 

40 

Sta  56+00 

11,100 

0.05 

899.5 

4.5 

200 

25 

Sta  72+00 

10,000 

0.07 

809.5 

9.5 

50 

37 

’ 

Sta  80+00 

10,000 

0.07 

646.1 

6.1 

60 

46 

t  '4 

Sta  85+00  Hwy  Bridge 

10,000 

0.07 

601 .2 

3.2 

570 

14 

9  . 

Sta  93+00  Houses 

7,600 

0. 10 

581.1 

3.1 

910 

7 

< 
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points.  It  must  be  done  by  judging  the  calculated  quantity,  depth, 
width,  and  velocity  of  flow  against  the  real  channel  cross  section 
as  it  exists. 

b .  Results  of  Analysis 

The  results  of  the  dam  failure  analysis  using  the  HEC-1 
DB  program  are  summarized  in  Table  5.2.  PRIOR  FLOW  AT  TOP  OF  DAM 
establishes  initial  conditions  downstream  due  to  steady  state  total 
project  discharge  capacity,  less  diversion  flow,  at  the  top  of  dam 
with  no  dam  breach.  The  computer  input  and  selected  pages  of  the 
computer  outut  start  on  Appendix  D-32.  In  Table  5.2  only  the 
results  at  the  more  important  stations  are  summarized. 

BREACH  AT  TOP  OF  DAM  is  a  major  sudden  failure  of  the 
dam  under  the  conditions  previously  discussed  in  Section  5. 5. a. 
Results  are  summarized  in  Table  5.2  for  all  stations,  with  the 
computer  input  and  selected  pages  of  the  computer  output  starting 
on  Appendix  D-37. 

From  the  computer  listing  and  plot  of  the  breach  hydro¬ 
graph  on  Appendices  D-39  and  D-40,  note  that  the  standard  calcu¬ 
lation  interval  selected  (1  minute  =  0.017  hours)  was  short  enough 
to  permit  the  interpolated  breach  hydrograph  at  the  standard  time 
interval  to  closely  approximate  the  computed  breach  hydrograph. 

Only  the  interpolated  breach  hydrograph  is  routed  downstream. 

Appendix  D-41  is  a  computer  plot  of  the  complete  outflow 
hydrograph  during  and  after  the  breach. 

c.  Hazard  Evaluation 


For  a  sudden  major  dam  failure,  BREACH  AT  TOP  OF  DAM, 
the  computed  maximum  water  surface  elevation  for  each  downstream 
station  is  tabulated  in  Table  5.2  (Sta  3+00  not  used  for  breach 
routing)  and  is  plotted  on  each  cross  section  beginning  on  Appendix 
D-28.  The  top  widths  of  flow  determined  from  each  cross  section 
are  tabulated  in  Table  5.2  and  are  plotted  on  Appendix  D-l  to  define 
the  limit  of  the  hazard  area,  i.e.,  the  limit  of  flooding  due  to  the 
dam  failure.  Also,  the  computed  water  surface  is  shown  on  the 
channel  profile,  Appendix  D-31. 

The  average  velocity  of  peak  flow  (flow  divided  by  total 
flow  area)  is  also  listed  in  Table  5.2  for  each  downstream  station 
for  both  flow  cases.  For  the  dam  breach  case,  the  flow  area 
calculation  is  shown  on  each  cross  section  plot  starting  on  Appen¬ 
dix  D-28,  and  consists  of  storage  for  the  channel  reach  defined 
by  the  cross  section  divided  by  reach  length.  The  channel  storage 
was  computed  by  the  HEC-1  DB  program  for  both  flow  cases. 

Just  prior  to  the  dam  breach,  outflow  from  the  dam  was 
4180  cfs,  and  flow  2600  feet  downstream  was  about  5.3  feet  deep 
at  about  28  fps.  After  the  breach,  peak  outflow  from  the  dam 
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dam  was  routed  downstream  using  the  HEC-1  DI3  program.  Stream  con¬ 
ditions  just  prior  to  and  after  the  assumed  failure  were  compared. 
Corps  of  Engineers'  criteria  call  for  breaching  the  dam  with  no 
inflow  flood  and  with  the  water  surface  static  at  the  top  of  the 
dam,  or  static  at  the  test  flood  pool  if  a  test  flood  of  full  PMF 
does  not  overtop  the  dam.  Since  the  overtopping  analysis  shows 
that  the  test  flood  of  one-half  PMF  does  overtop  the  dam,  the  dam 
breach  was  begun  at  time  zero  with  the  water  surface  at  the  top 
of  the  dam.  The  contents  of  the  reservoir  were  routed  through 
the  breach  as  the  breach  progressed. 

To  model  a  sudden  major  dam  breach,  maximum  breach 
geometry  was  selected  as  follows:  constant  trapezoidal  shape 
with  moderate  0.5H:1V  side  slopes,  breach  width  across  the 
bottom  of  the  trapezoid  equal  to  the  bottom  width  of  the 
original  valley  (approximately  100  feet) ,  and  a  breach  depth 
below  the  low  point  on  top  of  the  dam  equal  to  27.2  feet  (down 
to  EL  1284) ,  which  approximates  a  full  depth  failure  that  would 
almost  completely  drain  the  reservoir.  Breach  geometry  is  illus¬ 
trated  on  Appendix  D-36. 

Breach  time,. or  time  for  the  breach  width  to  progress 
from  the  top  to  the  bottom  of  the  dam,  was  selected  so  that  the 
peak  outflow  using  the  HEC-1  DB  program  would  approximate  that 
computed  by  the  Corps  of  Engineers'  "Rule  of  Thumb"  method  using 
the  same  breach  width  and  depth,  plus  additional  flow  equal  to 
total  spillway  capacity  at  top  of  dam,  since  the  breach  could  be 
located  separate  from  the  spillway.  The  selection  of  breach  time 
is  shown  on  Appendix  D-36.  Rule  of  Thumb  peak  breach  outflow  is 
about  23,900  cfs.  Additional  flow  due  to  spillway  capacity  is 
4180  cfs.  Therefore,  total  peak  outflow  from  the  dam  is  about 
28,000  cfs.  A  breach  time  of  0.023  hours,  or  1.38  minutes,  was 
selected  for  the  HEC-1  DB  program,  which  results  in  a  peak  outflow 
of  about  28,000  cfs. 

The  inputted  cross  sections  defining  average  downstream 
channel  reaches  were  developed  from  and  are  located  on  the  USGS 
map  included  as  Appendix  D-l.  Hand  plottings  of  the  cross  sections 
start  on  Appendix  D-27,  while  Appendix  D-31  is  a  profile  of  the 
downstream  channel.  Normal  depth  channel  routing  was  performed 
by  the  HEC-1  DB  program  using  the  Manning's  n  values  for  left 
overbank,  channel,  and  right  overbank  as  listed  on  each  cross 
section  plot.  The  overbank  points  and  the  actual  channel  sec¬ 
tion  in  between  are  only  an  approximation  of  the  true  natural 
channel.  This  is  because  of  the  constraints  of  the  small  scale 
USGS  map  that  the  cross  sections  were  developed  from  and  of  the 
limited  8-point  cross  section  accepted  by  the  program.  The 
third  and  sixth  point  on  each  cross  section  are  defined  as 
the  overbank  points.  Therefore,  distinguishing  between  in¬ 
channel  and  overbank  flow  cannot  be  done  reliably  by  simple  com¬ 
parison  of  computed  water  surface  depth  with  the  defined  overbank 


TABLE  5.1 


CONDITIONS  - 


SUCKER  BROOK  DAM 


OVERTOPPING  ANALYSIS 


Total  Drainage  Area  =  10.51  Square  Miles  including  Sugar  Hill  (e) 
Reservoir  and  its  Total  Drainage  Area  of  2.97  Square  Miles. 
Start  Routing  at  Spillway  Crest  Elev.  1302. 

Top  of  Dam  Elev.  131 1 .2  (  lowest  point  of  non-level  top  ) 

Total  Project  Discharge  Capacity  at  Top  of  Dam  B  4280  cfs  + 
due  to  two  Spillways  and  Outlet  Penstock  Fully  Open. 

Some  Values  Rounded  from  Computed  Results. 


TEST  FLOOD 
ONE -HALF  PMF  (a) 


NF  LOW 

24-hour  Rainfall  (  inches  ) 

24-hour  Rainfall  Excess  (  inches  )  (c) 


10.6(b) 
8.0  (d) 


Peak  Inflow 


OUTFLOW 


Peak  Outflow 


(csm) 


Time  to  Peak  Outflow  (  hours  ) 
Maximum  Storage  ( acre-feet  ) 

Max.  W.S.  Elevation  (  feef-NGVD  ) 
Minimum  Freeboard  (  feet  ) 

Maximum  Depth  over  Dam  (  feet  ) 
Duration  of  Overtopping  (  hours  ) 


19.00 


1313.1 

overtopped 


(a)  One-half  of  full  PMF  total  runoff,  including  base  flow.  For  one-half  PMF  base  flow  =  2  cfs 

per  square  mile  =  21  cfs  i 

(b)  Approximation  assuming  total  losses  are  the  same  as  for  the  full  PMF  .  Full  PMF  24-hour  rainfall 

equals  18,5  inches. 

(c)  Rainfall  Excess  =  Rainfall  for  the  Reservoir  Surface.  For  the  rest  of  the  drainage  area,  losses  are 
assumed  to  be  1 .0  inch  initially  and  0. 1  inch  per  hour  thereafter. 

(d)  Equal  to  one-half  of  full  PMF  value.  Full  PMF  24-hour  rainfall  excess  for  the  land  surface 

equals  15.9  inches. 

(e)  Sugar  Hill  Dam:  Minimum  Freeboard  =  0.8  foot,  peak  Inflow  =  2160  cfs,  and  peak  outflow  =  2020 
Routing  started  with  W.S  .  at  spillway  crest  Elev.  1768. 
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critical  flow  over  a  broad-crested  weir)  and  resulting  dis¬ 
charge  capacity  are  included  as  Appendix  D-12.  The  outlet 
works  were  assumed  closed.  Any  flow  over  the  dam  was  computed 
by  the  program  assuming  critical  flow  over  a  non-level  dam 
crest . 


Flow  from  Sugar  Hill  Reservoir  through  Subarea  3 
to  Sucker  Brook  Reservoir  was  modeled  by  the  HEC-1  DB  program 
using  normal  depth  channel  routing.  The  inputted  cross  sections 
defining  average  channel  reaches  were  developed  from  and  are 
located  on  the  USGS  map  included  as  Appendix  D-l.  Hand  plot¬ 
tings  of  the  cross  sections  are  included  on  Appendices  D-13 
and  D-14.  The  construction  and  limitations  of  the  cross  sec¬ 
tions  are  the  same  as  for  the  downstream  cross  sections  used 
in  the  dam  failure  analysis  as  explained  later  in  Section  5. 5. a. 


Over  torn 


Potent ial 


The  results  of  the  overtopping  analysis  using  the  HEC-1 
DB  program  art  seminar ized  in  Table  5.1.  The  overtopping  analysis 
computer  in,  .md  complete  output  for  the  test  flood  of  one-half 
PMF  are  included  starting  on  Appendix  D-15. 


As  noted  from  Table  5.1,  the  test  flood  of  one-half 
PMF  overtops  the  dam  by  a  maximum  of  about  1.9  feet  with  duration 
of  overtopping  of  about  5  hours.  Peak  inflow  for  the  test  flood 
is  7290  cfs,  or  694  csra  (cfs  per  square  mile).  Peak  outflow  is 
unaffected  by  reservoir  routing  and  is  the  same  as  peak  inflow, 
or  7290  cfs,  or  694  csm,  and  occurs  about  19  hours  after  the 
start  of  the  storm.  The  peak  portion  of  the  inflow  and  outflow 
hydrograph  for  the  test  flood  of  one-half  PMF  is  shown  by  the 
computer  plot  on  Appendix  D-23.  Total  project  discharge  capacity 
at  the  top  of  the  dam  is  due  to  the  two-level  chute  spillway  plus 
the  outlet  penstock  fully  open,  and  is  equal  to  4280  cfs,  or  59% 
of  the  test  flood  peak  outflow. 


As  indicated  by  footnote  (e)  on  Table  5.1,  the  test 
flood  of  one-half  PMF  does  not  overtop  Sugar  Hill  Dam,  but  re¬ 
sults  in  a  minimum  freeboard  of  0.8  of  a  foot.  Peak  inflow  is 
about  2160  cfs.  Peak  outflow  is  reduced  very  little  by  reservoir 
routing  to  about  2020  cfs.  Therefore,  it  appears  that  Sugar 
Hill  Dam  and  Reservoir,  when  starting  with  a  water  surface  at 
the  spillway  crest,  does  not  provide  significant  flood  reduction 
for  Sucker  Brook  Dam  under  test  flood  conditions  of  one-half 
PMF. 


Dam  Failure  Analysis 


a.  Failure  Conditions 


In  order  to  evaluate  the  downstream  hazard,  the  flow  just 
prior  to  and  then  due  to  an  assumed  major  failure  or  breach  of  the 
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square  miles  or  less  and  was  used  for  this  actual  10 . 51- square- 
mile  drainage  area)  were  inputted  to  the  program  as  percentages 
of  the  index  PMP  in  accordance  with  HMR  33.  A  storm  reduction 
coefficient  was  then  applied  internally  by  the  program  in  order 
to  transpose  or  center  the  storm  over  the  actual  total  drainage 
area.  Thus,  the  corrected  24-hour  PMP  for  the  actual  total 
drainage  area  became  18.5  inches. 

In  accordance  with  accepted  practice,  floods  as  ratios 
of  the  PMF  (e.g.,  one-half  PMF)  were  taken  as  ratios  of  runoff, 
not  of  precipitation.  The  HEC-1  DB  program  applies  the  ratio  to 
total  runoff,  including  base  flow.  This  method  of  applying  the 
ratio  introduces  an  increasing  error  in  base  flow  as  the  ratio 
of  the  PMF  gets  smaller.  However,  this  error  was  eliminated  by 
inputting  twice  the  desired  base  flow  to  the  full  PMF,  so  that 
one-half  PMF,  the  test  flood,  would  have  the  correct  base  flow. 

All  precipitation  was  distributed  by  the  program  using 
the  Standard  Project  Storm  arrangement  of  EM  1110-2-1411  (Refer¬ 
ence  13),  including  the  percentage  distribution  for  the  maximum 
6-hour  precipitation,  and  by  both  the  arrangement  and  percentage 
distribution  from  HYDRO-35  (Reference  6)  for  the  maximum  1-hour 
prec ipitat ion . 

Appendices  D-8  through  D-10  summarize  the  subarea, 
loss  rate,  and  unit  hydrograph  data  inputted  to  the  program. 

Five  subareas  were  used  (see  Appendix  D-l) .  Subareas  1,  3, 
and  4  consist  of  all  of  the  land  area  excluding  reservoirs,  and 
Subareas  2  and  5  consist  of  just  Sugar  Hill  Reservoir  and  Sucker 
Brook  Reservoir,  respectively.  For  the  land  in  Subareas  1,  3, 
and  4,  loss  rates  were  assumed  to  be  1.0  inch  initially  and  a 
constant  0.1  inch  per  hour  thereafter.  Snyder  unit  hydrograph 
parameters  were  assumed  for  average  conditions  per  Appendices 
D-8  and  D-9  and  inputted  to  the  program.  Conservative  standard 
lag  times  were  used.  The  program  uses  the  inputted  Snyder  co¬ 
efficients  to  solve  by  iteration  for  approximate  Clark  co¬ 
efficients,  which  are  then  used  to  calculate  the  runoff  hydro¬ 
graph. 

For  the  reservoir  surfaces  making  up  Subareas  2  and  5, 
loss  rates  were  set  to  zero  so  that  rainfall  would  equal  rain¬ 
fall  excess,  or  runoff.  Assuming  no  delay  in  the  rainfall/runoff 
response,  a  constant  unit  hydrograph  for  a  rainfall  duration 
equal  to  the  HEC-1  DB  calculation  interval  was  developed  per 
Appendices  D-8  and  D-10  and  inputted  to  the  program. 

Routing  through  Subarea  2,  Sugar  Hill  Reservoir,  was 
done  by  the  HEC-1  DB  program  in  the  same  way  as  in  the  separate 
Phase  I  Inspection  Report  for  Sugar  Hill  Dam,  VT  00176.  In¬ 
putted  stage-area  and  resulting  storage  capacity  are  included 
as  Appendix  D-ll.  Inputted  spillway  characteristics  (for 
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let  conduit  and  the  two  spillways  was  inputted  directly  to  the 
HEC-1  DB  program.  Flow  over  the  dam  was  computed  by  the  HEC-1 
DB  program,  assuming  critical  flow  over  a  non-level  dam  crest, 
using  inputted  crest  length  and  elevation  data  (see  Appendix 
B2) .  The  computed  results  for  flow  over  the  dam  are  hand  tabu¬ 
lated  on  Appendix  D-6. 

With  the  reservoir  at  the  low  point  on  the  dam  crest, 

EL  1311.2,  9.2  feet  over  the  lower  spillway  crest,  the  total  dis¬ 
charge  from  the  dam  is  about  4280  cfs.  This  is  due  to  the  outlet 
conduit  and  penstock  fully  open  (about  100  cfs)  plus  the  two-level 
chute  spillway  (about  4180  cfs) .  Also,  with  an  average  discharge 
of  about  2140  cfs  over  the  9.2-foot  depth  from  the  top  of  the  dam 
down  to  the  lower  spillway  crest,  it  would  take  about  11  minutes 
for  the  spillway  to  drain  the  33  acre-feet  of  storage  between  the 
top  of  the  dam  and  the  lower  spillway  crest,  or  about  1.2  minutes 
per  foot,  all  assuming  no  inflow. 

d.  Selection  of  Test  Flood 


Based  on  the  dam  failure  analysis  presented  later  in 
Section  5.5,  Sucker  Brook  Dam  is  classified  as  having  a  signifi¬ 
cant  hazard  potential  (increase  in  flow  due  to  a  dam  failure  would 
result  in  appreciable  economic  loss  and  possible  loss  of  less  than 
a  few  lives  caused  by  damage  to  portions  of  Branbury  State  Park, 
an  increase  in  damage  to  a  highway  bridge  on  Town  Route  53  and  the 
road  on  either  side  of  the  bridge,  and  flooding  of  the  first  floors 
of  about  8  houses  along  Lake  Dunmore  to  a  depth  of  less  than  1 
foot,  with  the  moderate  flow  velocity  of  7  fps  probably  damaging 
the  homes) .  Since  the  dam  is  also  classified  as  small  in  size  (see 
Section  1.2.c),  recommended  guidelines  of  the  Corps  of  Engineers 
(Reference  1)  indicate  a  test  flood  in  the  range  of  the  100-year 
flood  to  one-half  PMF  (probable  maximum  flood) .  Since  as  many  as 
8  homes  and  other  facilities  are  involved  in  the  hazard  potential 
with  regard  to  economic  loss,  and  since  the  dam  is  at  the  upper 
limit  of  its  small  size  range  with  regard  to  height  (36  feet  close 
to  the  40-foot  limit) ,  the  test  flood  selected  for  this  evaluation 
was  one-half  PMF  (per  Table  5.1,  peak  inflow  =  7290  cfs,  peak  out¬ 
flow  =  7290  cfs)  . 

The  PMF  event  is  that  hypothetical  flood  flow  produced  by 
the  most  critical  combination  of  precipitaiton,  minimum  infiltration 
loss,  and  concentration  of  runoff  that  is  considered  reasonably 
possible  for  a  particular  drainage  area. 

e.  Development  of  Test  Flood 

The  index  PMP  (probable  maximum  precipitation)  inputted 
to  the  HEC-1  DB  program  was  17.5  inches  for  a  24-hour  duration, 
all-season  storm  over  a  200  square  mile  basin,  according  to  HMR 
33  (Reference  4).  Maximum  6-hour,  12-hour,  and  24-hour  precipi¬ 
tation  for  the  actual  size  of  the  drainage  area  (same  for  10 
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The  outlet  works  consists  of  a  gated  concrete  outlet 
conduit  about  3  feet-2  inches  wide  by  4  feet  high  by  about  100 
feet  long  from  the  gate  well  through  the  dam.  About  at  the 
downstream  toe,  the  conduit  transitions  to  a  4-foot  diameter 
penstock  about  1.5  miles  long  to  an  open  channel  just  short 
of  Silver  Lake.  (See  Appendix  D-l.)  Originally  the  penstock 
was  wood  stave  pipe,  but  it  is  thought  to  have  been  replaced 
in  recent  years  with  fully  paved  and  coated,  smooth- flow  cor¬ 
rugated  metal  pipe. 

Assuming  the  outlet  works  are  fully  open,  their 
discharge  capacity  was  found  to  be  strictly  a  function  of 
the  hydraulic  capacity  of  the  penstock  created  by  the  differ¬ 
ence  in  head  between  the  water  surface  behind  Sucker  Brook 
Dam  and  the  fixed-elevation  outlet  of  the  penstock.  The  for¬ 
mula  used  and  the  results  of  hand  computations  are  shown  on 
Appendix  D-5.  At  the  lower  spillway  crest,  EL  1302,  the 
capacity  of  the  outlet  conduit  and  penstock  is  about  90  cfs. 

At  the  dam  crest,  EL  1311.2,  the  capacity  increases  to  about 
100  cfs. 

The  only  spillway  for  the  dam  is  a  chute  spillway 
at  the  right  abutment.  Referring  to  the  engineering  data  in 
Appendix  B  and  Photos  C-9B,  C-10-A,  C-10B,  and  C-11B,  the 
spillway  consists  of  an  approach  section,  two  adjacent  concrete 
overflow  weir  control  sections  at  different  elevations,  and 
an  excavated  earth  and  rock  chute  discharge  channel,  which 
runs  down  along  the  right  abutment  of  the  dam  and  empties  into 
the  natural  stream  channel.  The  overflow  control  weirs  are 
40  feet  long  and  20  feet  long,  with  crests  at  EL  1302  and  EL 
1306,  respectively.  The  lower  weir  crest  is  about  5  feet  wide 
and  has  had  its  pin-type  flashboards  removed.  The  control 
section  has  vertical  sides  on  both  ends  of  the  weir.  The  upper 
weir  crest  is  about  1  foot  wide  and  has  no  provision  for  flash- 
boards  . 

The  discharge  capacity  for  each  of  the  two  spillways 
was  computed  assuming  critical  flow  over  a  rectangular  broad- 
crested  weir.  Total  spillway  capacity  was  taken  as  the  sum  of 
the  capacities  of  the  two  spillways.  The  formulas  used  and  the 
results  of  hand  computations  are  shown  on  Appendix  D-6.  With 
water  9.2  feet  over  the  lower  spillway  crest  (i.e.,  level  at 
the  dam  crest  ^nd  5.2  feet  above  the  upper  spillway  crest),  the 
two  spillways  together  have  a  discharge  capacity  of  about  3450 
+730  =  about  4180  cfs. 

Taking  the  minimum  draft  elevation  for  the  outlet  works 
at  EL  1293,  the  spillway  crests  at  EL  1302  and  EL  1306,  and  the 
dam  crest  at  EL  1311.2,  total  discharge  computations  are  summar¬ 
ized  on  Appendix  D-6  and  graphed  on  Appendix  D-7.  Total  discharge 
from  the  dam  is  the  sum  of  the  discharges  from  the  outlet  conduit, 
the  two  chute  spillways,  plus  flow  over  the  dam  for  the  overtopping 
condition.  The  sum  of  the  hand-computed  discharges  for  the  out- 


5 . 4  Test  Flood  Analysis 

a.  Initial  Conditions 

The  U.S.  Army  Corps  of  Engineers  Hydrologic  Engineer¬ 
ing  Center's  Program  HEC-1  DB  (Reference  3)  was  used  to  develop 
the  test  flood  hydrology  and  perform  the  reservoir  routing. 

The  purpose  of  this  analysis  was  to  evaluate  the  dam 
and  spillway  with  respect  to  their  surcharge  storage  and  spill¬ 
way  capacity.  Accordingly,  it  was  assumed  that  the  water  sur¬ 
face  was  at  the  lower  spillway  crest  at  the  start  of  the  flood 
routing.  Also,  it  was  assumed  that  the  outlet  conduit  and  pen¬ 
stock  were  fully  open  as  they  are  normally.  The  outlet  conduit 
drain  pipe  was  assumed  in  its  normal  closed  position.  Discharge 
of  the  low  level  drain  is  included  in  the  outlet  conduit  and 
penstock . 


The  effect  of  Sugar  Hill  Dam  and  Reservoir  on  inflow 
into  Sucker  Brook  Dam  was  included  in  the  analysis.  The  drain¬ 
age  area,  storage,  and  discharge  parameters  for  Sugar  Hill  Dam 
are  discussed  later  in  Section  5.4. e  (calculations  on  Appendices 
D-8,  D-ll,  and  D-12).  It  was  assumed  that  the  water  surface 
was  at  the  spillway  crest  at  the  start  of  the  flood  i outing. 

A  constant  base  flow  of  2  cfs  per  square  mile  was 
chosen  to  represent  average  conditions  in  the  drainage  area 
and  was  inputted  into  the  program  for  all  subareas. 

b.  Storage  Capacity 

Using  a  bathymetric  map  of  the  reservoir  from  the 
original  design/ construction  plans  (Appendix  B3-7) ,  areas  inside 
contour  elevations  were  measured  and  the  capacity  of  the  reser¬ 
voir  was  computed  by  the  method  of  conic  sections.  The  compu¬ 
tations  were  done  by  the  HEC-1  DB  program  with  the  results  on 
Appendices  D-22  and  D-26.  A  hand  tabulation  of  the  input  and 
the  computed  results  is  on  Appendix  D-2. 

The  total  computed  storage  capacity  at  the  upper 
spillway  crest  (EL  1306)  agrees  within  about  4%  of  reported 
values  (34  acre-feet  or  1.481  million  cubic  feet  (mcf)  vs. 

1.425  mcf  per  Appendix  B3-3  and  1.5  mcf  per  Appendices  B3-13 
and  B3-24) . 

Using  the  measured  and  computed  values,  stage-area 
and  stage-storage  curves  are  presented  on  Appendices  D-3  and 
D-4,  respectively.  At  the  lower  spillway  crest,  EL  1302,  the 
reservoir  has  a  surface  area  of  3.0  acres  and  a  total  capacity 
of  21  acre-feet.  At  the  dam  crest,  EL  1311.2,  the  surface 
area  increases  to  4.5  acres  and  the  capacity  to  54  acre-feet, 
or  about  17.6  million  gallons.  Surcharge  storage  between  the 
spillway  crest  and  the  dam  crest  amounts  to  33  acre-feet,  or 
about  0.06  inches  of  runoff  from  the  10.51  square  mile  drainage 
area.  Therefore,  the  reservoir  has  almost  no  capacity  to  at¬ 
tenuate  peak  inflow. 
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SECTION  5 


EVALUATION  OF  HYDRAULICS  AND  HYDROLOGY 


5.1  General 


Sucker  Brook  Dam  is  shown  on  the  Location  and  Vicinity  Maps 
at  the  beginning  of  this  report  and  on  the  the  Drainage  Area  Map, 
Appendix  D-l.  The  dam  and  the  reservoir  are  located  on  Sucker 
Brook  in  central  Vermont  at  the  confluence  of  Dutton  Brook  with 
Sucker  Brook.  About  10,300  feet  downstream  of  the  dam  Sucker 
Brook  drains  into  Lake  Dunraore.  Lake  Dunmore  is  at  the  head  of 
the  Leicester  River  which  runs  westward  to  the  Otter  Creek. 

The  Otter  Creek  runs  northward  and  flows  into  Lake  Champlain, 
which  in  turn  is  drained  to  the  north  by  the  Richelieu  River. 

The  total  drainage  area  at  the  dam  was  measured  to  be  about 
10.51  square  miles,  of  which  about  0.005  square  miles  (3.0  acres), 
or  less  than  0.1%,  is  the  surface  area  of  Sucker  Brook  Reservoir 
at  the  lower  spillway  crest.  (See  Appendices  D-l  and  D-2) .  The 
measured  total  drainage  area  is  as  much  as  about  21%  larger  than 
that  reported  in  existing  engineering  data  (10.51  square  miles 
measured  vs.  8.7  to  9.0  square  miles  reported  in  Appendices  B3-3, 
B3-11,  and  B3-24) .  Being  in  the  northwestern  foothills  of  the 
Green  Mountain  National  Forest,  the  topography  is  characterized 
by  wooded  slopes  averaging  5%  to  20%.  The  elevation  of  the 
drainage  area  varies  approximately  from  EL  1293  to  EL  3230. 

Upstream  of  this  dam  is  the  Sugar  Hill  Reservoir,  which  has 
a  drainage  area  measured  to  be  about  2.97  square  miles.  This 
drainage  area  is  included  as  part  of  the  total  drainage  area  for 
Sucker  Brook  Dam.  Therefore,  about  28%  of  the  total  drainage  area 
of  Sucker  Brook  Dam  is  regulated  by  Sugar  Hill  Reservoir.  The 
measured  drainage  area  tributary  to  Sugar  Hill  Dam  is  as  much  as 
about  29%  larger  than  that  reported  in  existing  engineering  data 
(2.97  square  miles  measured  vs.  2.3  to  2.5  square  miles  reported 
in  Appendices  B3-3,  B3-11,  and  B3-24). 

5. 2  Design  Data 

There  are  no  known  records  of  the  hydraulic  and  hydrologic 
criteria  used  in  the  original  design  of  the  dam  and  reservoir. 

The  engineering  data  which  was  available,  mainly  old  design  and 
reconstruction  plans  and  reports  of  construction,  are  discussed 
in  Section  2  of  this  report. 

5 . 3  Experience  Data 


There  are  no  known  records  of  routine  water  levels  and  dis¬ 
charges  or  of  past  floods  at  the  dam.  However,  according  to  the 
available  data  in  Appendix  B3,  it  is  known  that  a  flood  occurred 
in  September  of  1938  which  caused  extensive  damage  to  the  spillway 
channel  necessitating  its  relocation. 
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A.  2  Maintenance  Procedures 


a.  General 


According  to  the  Owner,  maintenance  crews  visit  and 
inspect  the  dam  once  a  week  and  perform  routine  maintenance, 
such  as  brush  clearing,  annually.  There  are  no  written  main¬ 
tenance  procedures  for  the  dam  and  reservoir  and  their  operating 
facilities. 


b.  Operating  Facilities 

(Covered  under  preceding  Section  A. 2. a  -  General.) 
A. 3  Evaluation 


Written  operation  and  maintenance  procedures  for  this  dam 
do  not  exist.  Although  routine  maintenance  of  the  dam  is  said 
to  occur  annually,  our  visual  inspection  suggests  that  slope 
maintenance,  for  instance,  has  been  rather  irregular  and  less 
often  than  yearly.  Brush  growth  and  tree  stumps  were  evident 
on  the  slopes.  Effective  operation  and  maintenance  procedures 
need  to  be  developed  and  implemented  by  the  Owner  in  order  to 
avoid  deterioration  of  the  dam. 

As  part  of  the  operation  procedure,  the  Owner  should  for¬ 
malize  the  reservoir  regulation  plan  that  is  now  used  to  maintain 
normal  water  level  below  the  spillway  crest.  This  is  necessary 
due  to  the  dam's  inadequate  spillway  capacity  when  starting  with 
a  normal  pool  at  the  spillway  crest  (see  Sections  5  and  7),  and 
due  to  questions  about  the  physical  condition  of  the  dam  and 
spillway  (see  Sections  3,  6  and  7). 


SECTION  4 


OPERATION  AND  MAINTENANCE  PROCEDURES 


4. 1  Operation  Procedures 

a.  General 

Sucker  Brook  Reservoir  was  originally  used  as  a 
diversion  and  storage  reservoir  as  part  of  the  Silver  Lake 
Hydroelectric  Development.  Presently,  the  reservoir  is  used 
only  to  divert  water  with  the  normal  water  level  reportedly 
being  maintained  well  below  the  spillway  crest.  At  the  time 
of  inspection,  the  reservoir  was  almost  empty,  about  down  to  the 
level  of  the  intake  port  at  the  base  of  the  control  tower,  which 
is  about  9  feet  below  the  lower  spillway  crest.  The  slide  gate 
in  the  gate  well  under  the  control  tower  was  open,  and  it  allowed 
continuous  outflow  from  the  dam  through  the  penstock  to  Silver 
Lake.  Apparently  the  slide  gate  is  left  fully  open  so  that 
as  much  water  as  possible  is  diverted  to  Silver  Lake.  Except 
for  heavy  flows  in  the  spring,  it  appears  that  all  the  normal 
flow  of  Sucker  and  Dutton  Brooks  is  diverted  to  Silver  Lake. 

The  chute  spillway  is  ungated  and  wide  open,  and  its 
flashboards  have  been  cut  off  by  the  Owner.  (See  Photo  C-10A.) 
Reportedly  the  spillway  operates  only  in  the  spring  when  a  large 
amount  of  inflow  into  the  reservoir  occurs. 

There  are  no  written  operation  procedures  for  the  dam 
and  reservoir. 

The  Owner  indicates  that  the  dam  is  inspected  annually 
by  the  firm  of  Kleinschmidt  and  Dutting,  Engineering  Consultants, 

70  Main  Street,  Pittsfield,  Maine  04967,  telephone  (207)  487-3328. 
However,  the  Owner  did  not  make  the  results  of  those  inspections 
available  for  review. 

b.  Emergency  Action  Plan  and  Warning  System 

An  emergency  action  plan  with  a  warning  system  is  in 
effect  for  Sucker  Brook  Dam,  according  to  the  Owner.  It  involves 
stationing  a  company  employee  with  a  radio  at  the  dam  during  se¬ 
vere  storm  events.  If  an  emergency  situation  develops,  he  alerts 
a  dispatcher  who  then  informs  State  Polipe  and  lo^  '1  Town  officials 
of  the  situation. 

According  to  the  Owner,  the  emergency  action  plan  is 
in  writing.  However,  the  Owner  would  not  produce  a  copy  for  re¬ 
view  or  inclusion  in  this  report. 
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Logs  lodged  in  the  spillway  discharge  channel  should  be 
cleared.'  Also,  all  brush  and  small  trees  in  the  spillway  dis¬ 
charge  channel,  particularly  next  to  the  training  wall,  should 
be  removed. 
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The  cause  of  the  scarps  near  the  upstream  toeline  approxi¬ 
mately  opposite  the  leftmost  angle  point  of  the  dam  should  be 
investigated.  The  scarps  should  be  monitored  until  such  time 
as  they  are  investigated. 

The  brush  and  small  trees  should  be  cut  from  all  slopes 
annually  to  a  distance  of  about  20  feet  from  the  toeline.  Ex¬ 
isting  rotting  stumps  and  their  roots  on  the  downstream  slope 
should  be  removed  and  replaced  with  proper  backfill. 

The  clear  seepage  that  was  observed  exiting  from  the  rock 
cover  at  the  downstream  toeline  should  be  monitored  at  least 
annually. 

The  deteriorated  concrete  seat  for  the  service  bridge  on 
the  control  tower  should  be  repaired.  Also,  the  vertical  crack 
in  the  left  side  of  the  control  tower  should  be  investigated  and 
repaired. 

The  inside  of  the  intake  structure,  the  gate  well  under 
the  control  tower,  and  the  outlet  conduit  should  be  dewatered 
and  thoroughly  inspected.  The  service  slide  gate  should  be  in¬ 
spected  and  its  operation  checked. 

The  low  level  drain  should  be  exposed  if  buried  by  sedi¬ 
ment  and  its  condition  checked. 

The  depth  of  sediment  in  the  reservoir  -  suspected  to  be 
well  over  several  feet  and  covering  the  low  level  drain  -  should 
be  verified.  Sediment  should  be  cleaned  out  at  least  down  to 
the  level  of  the  low  level  drain.  This  will  help  to  eliminate 
the  trash  and  leaves  that  collect  against  the  intake  rack,  and 
which  should  be  kept  cleaned  off. 

The  left  end  of  the  lower  horizontal  pipe  railing  on  top 
of  the  control  tower  toward  the  intake  should  be  secured  by 
replacing  the  missing  piece. 

One  or  two  wooden  deck  planks  on  the  service  bridge  near 
the  control  tower  appear  weak  and  should  be  replaced.  All  planks 
should  be  kept  bolted  tightly.  Also,  a  preservative  should  be 
considered  for  the  apparently  bare  wooden  decking. 

The  downstream  end  of  the  left  training  wall  of  the  spillway 
discharge  channel  should  be  repaired  or  rebuilt  where  it  is  cracked 
and  undermined.  Also,  spalling  at  two  construction  joints  in  the 
training  wall  should  be  repaired.  The  significant  hairline  crack¬ 
ing  and  efflorescence  near  the  second  break  in  slope  of  the  wall 
top  downstream  of  the  spillway  weir  should  be  repaired. 
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increases 
Sta  26+00 
4.8  feet, 
increases 


about  6.7  times  to  28,000  cfs.  This  causes  water  at 
to  rise  from  5.3  to  10.1  feet  deep,  an  increase  of 
which  floods  an  area  about  70  feet  wide.  Velocity 
about  1.4  times  to  40  fps. 


At  Sta  85+00  at  the  highway  bridge  on  Town  Route  53 
(formerly  a  State  highway) ,  peak  flow  increases  about  2.4  times 
to  10,000  cfs  after  the  breach.  This  causes  the  water  to  rise 
from  2.6  to  3.2  feet  deep,  an  increase  of  0.6  foot,  which  floods 
an  area  about  570  feet  wide.  Velocity  increases  about  1.2  times 
to  14  fps.  The  highway  bridge,  which  is  visible  in  Photo  C-12B, 
has  an  estimated  capacity  (Reference  17)  of  only  1000  to  1500  cfs 
with  headwater  8  feet  deep  (i.e.,  water  level  with  the  road),  which 
is  less  than  even  the  prior  flow  of  4180  cfs.  Therefore,  the  in¬ 
crease  in  flow  due  to  the  dam  failure  would  only  worsen  the  already 
out-of-channel  and  over- the-roadway  flow  condition  that  would  exist 
just  prior  to  the  failure. 


At  Sta  93+00  near  houses  along  Lake  Dunmore,  peak  flow 
increases  about  1.8  times  to  7600  cfs  after  the  breach.  This  causes 
the  water  to  rise  from  2.5  to  3.1  feet  deep,  an  increase  of  0.6 
of  a  foot,  which  floods  an  area  about  910  feet  wide.  Velocity 
remains  the  same  at  about  7  fps.  Ground  around  the  houses  is 
estimated  at  EL  580  with  the  first  floors  estimated  at  EL  581. 

Prior  flow  at  EL  580.5  appears  to  not  quite  flood  the  first  floors. 
The  0.6-foot  increase  due  to  the  dam  failure  appears  to  flood  the 
first  floors  to  a  depth  of  less  than  1  foot.  The  7  fps  velocity 
would  probably  damage  the  structures.  It  is  estimated  that  about 
8  houses  would  be  involved  in  this  flooding,  plus  miscellaneous 
outbuildings.  An  adjacent  State  Pa':  would  also  be  flooded  and 
damaged. 


The  flood  routing  was  not  carried  any  further  down¬ 
stream  than  Sta  93+00  because  Sucker  Brook  drains  into  Lake 
Dunmore  just  after  this  station.  Lake  Dunmore  has  a  surcharge 
storage  capacity  of  over  1035  acre-feet  per  foot  as  compared  to 
the  total  volume  of  Sucker  Brook  Reservoir  at  the  top  of  dam  of 
only  about  54  acre-feet.  Therefore,  it  appears  that  a  failure 
of  Sucker  Brook  Dam  would  have  a  negligible  effect  on  Lake 
Dunmore  and  any  other  area  further  downstream. 

In  summary,  it  appears  that  the  increase  in  flow  due 
to  a  failure  of  the  dam  would  damage  portions  of  Branbury  State 
Park  and  flood  the  first  floors  of  about  8  houses  along  Lake 
Dunmore  to  a  depth  of  less  than  1  foot,  with  the  moderate  flow 
velocity  of  7  fps  probably  damaging  tne  structures.  Damage  to 
a  highway  bridge  on  Town  Route  5  3  and  to'  the  road  on  either  side 
of  the  bridge  would  only  be  increased  by  a  dam  failure.  Total 
economic  loss  is  judged  appreciable.  Loss  of  less  than  a  few 
lives  is  judged  possible.  Therefore,  according  to  recommended 
guidelines  (Reference  1),  the  dam  is  classified  as  having  a 
significant  hazard  potential. 


SECTION  6 


EVALUATION  OF  STRUCURAL  STABILITY 


6.1  Visual  Observations 


The  presence  of  a  hole  on  the  upstream  side  of  the  dam  ad¬ 
jacent  to  the  concrete  wall  that  apparently  passes  transversely 
through  the  dam  is  a  feature  that  may  lead  to  future  internal 
erosion.  This  feature,  described  in  Section  3.1.b,  is  located 
on  the  upstream  end  of  the  concrete  wall  near  the  rightmost 
angle  point  in  the  dam. 

In  a  Nov.  27,  1939  letter  (Appendix  B3-19) ,  H.K.  Barrows 
indicated  that  the  above-mentioned  wall,  which  formed  the  left 
training  wall  of  a  former  spillway,  was  to  be  removed  prior  to 
extending  the  embankment.  The  embankment  was  extended  to  con¬ 
struct  a  new  spillway  subsequent  to  the  1938  flood.  It  is  not 
known  whether  the  wall  was  actually  removed  or  what  precautions 
were  taken  to  ensure  that  a  waterstop  was  present  along  this 
wall.  Also,  it  is  not  known  whether  the  original  spillway  crest 
was  buried  in  the  new  embankment. 

During  periods  when  the  water  level  in  the  reservoir  rises 
above  this  hole,  an  inspection  should  be  made  to  determine  whether 
there  is  any  sign  of  flow  into  the  hole.  A  careful  examination 
should  be  made  at  the  same  time  of  the  downstream  side  of  the 
dam  to  detect  any  outflow  that  is  observable.  Dye-tracing  tech¬ 
niques  may  be  valuable  for  this  purpose. 

The  small  scarps  that  exist  near  the  upstream  toeline  ap¬ 
proximately  opposite  the  leftmost  angle  point  in  the  dam  (see 
Section  3.1.b)  may  be  due  to  placement  of  embankment  fill  over 
a  highly  organic  soil.  Excavation  into  these  small  scarps  to 
examine  the  subsoils  would  be  desirable  to  determine  whether  any 
conditions  exist  that  require  repair.  Measurements  should  be 
made  on  a  periodic  basis  to  determine  whether  the  scarps  are 
presently  deforming. 

The  presence  of  tree  stumps  that  were  cut  many  years  ago 
and  left  in  the  downstream  slope  indicates  that  rotting  roots 
are  in  the  embankment.  These  roots  may  create  channels  where 
flow  will  concentrate  and  erode  the  dam  internally.  Such  an 
effect  is  not  serious  in  dams  which  are  zoned  with  a  pervious 
downstream  shell. 

6 . 2  Design  and  Construction  Data 

The  dam  is  on  a  clay  foundation,  according  to  the  April  17, 
1951  inspection  report  by  Stephen  H.  Haybrook  (Appendix  B3-24) . 

The  presence  of  clay  in  the  foundation  has  not  caused  any  ob¬ 
vious  differential  settlement  of  the  crest. 
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In  the  original  (1937)  report  by  H.  K.  Barrows  (Appendix 
B3-11) ,  he  indicated  that  the  foundation  material  is  a  "clay 
hardpan".  If  this  is  the  case,  settlements  would  not  be  ex¬ 
pected  to  occur. 

The  plans  submitted  in  connection  with  the  1937  construction 
permit  application  to  the  State  of  Vermont  (see  Appendix  B3-6) 
indicate  that  this  dam  was  to  be  zoned.  The  upstream  and  down¬ 
stream  shells  were  to  be'  free-draining  material,  whereas  the 
center  was  to  be  composed  of  clay  hardpan  from  a  nearby  borrow 
pit.  However,  the  report  submitted  by  Barrows  to  the  Vermont 
Public  Service  Commission  on  Nov.  20,  1937  (Appendix  B3-11)  ,  in¬ 
dicates  the  use  of  a  rockfill  toe  on  the  downstream  side  of  a 
homogeneous  embankment  of  "hardpan."  There  is  no  indication  that 
a  filter  was  placed  between  the  rockfill  toe  and  the  hardpan.  It 
was  mentioned,  however,  that  the  hardpan  was  well  graded. 

6. 3  Post-Construction  Changes 

One  year  after  construction  of  this  dam,  the  1938  hurricane 
struck  Vermont.  The  flood  "caused  the  spillway  channel  below  the 
dam  to  be  so  badly  washed  as  to  necessitate  the  reconstruction  of 
the  channel."  (See  Nov.  27,  1939  letter  by  H.K.  Barrows,  Appendix 
B3-19.)  Therefore,  the  spillway  was  moved  to  the  right  onto  a 
bedrock  foundation.  The  spillway  length  was  reduced  from  150  feet, 
to  40  feet,  but  its  permanent  crest  elevation  was  lowered  4  feet. 
Flashboards  that  would  break  when  the  head  over  the  spillway  crest 
was  5.3  feet  (leaving  4.7  feet  of  freeboard  to  the  design  dam 
crest)  were  installed.  These  flashboards  are  no  longer  in  place. 

6.4  Seismic  Stability 

This  dam  is  in  Seismic  Zone  2.  Therefore,  according  to 
recommended  guidelines  (Reference  1),  a  seismic  stability  analysis 
is  not  warranted. 


SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condit ion 

Sucker  Brook  Dam  is  in  FAIR  condition.  Significant 
problems  include  several  scarps  near  the  upstream  toeline  about 
opposite  the  leftmost  angle  point  of  the  dam;  brush  and  small 
trees  on  the  embankment  slopes  with  some  larger  stumps  on  the 
downstream  slope;  cracking  and  undermining  of  the  downstream 
end  of  the  left  concrete  training  wall  of  the  spillway  discharge 
channel;  and  what  appears  to  be  a  significant  amount  of  reservoir 
sedimentation  that  reduces  total  storage  capacity  and  could  hin¬ 
der  operation  of  the  low  level  drain.  Also,  a  hole  was  observed 
beneath  the  upstream  extension  of  the  left  training  wall  of  the 
original  spillway  (now  covered  with  embankment)  that  could  be 
a  potential  seepage  path  through  the  embankment. 

The  spillway  is  INADEQUATE  to  pass  the  test  flood  with¬ 
out  overtopping  the  dam.  In  accordance  with  recommended  guide¬ 
lines  of  the  Corps  of  Engineers,  the  dam  is  classified  as  SMALL  in 
size  and  as  having  a  SIGNIFICANT  hazard  potential.  Accordingly, 
a  TEST  FLOOD  equal  to  ONE-HALF  PMF  (probable  maximum  flood)  was 
judged  as  appropriate  within  the  recommended  range  of  the  100- 
year  flood  to  one-half  PMF.  The  test  flood  overtops  the  dam 
by  a  maximum  of  about  1.9  feet  with  duration  of  overtopping  of 
about  5  hours.  Peak  inflow  for  the  test  flood  is  7290  cfs. 

Peak  outflow  is  unaffected  by  reservoir  routing  and  is  the  same 
as  peak  inflow,  or  7290  cfs.  Total  project  discharge  capacity 
at  the  top  of  the  dam  is  due  to  the  two-level  chute  spillway 
plus  the  outlet  penstock  fully  open,  and  is  equal  to  4280  cfs, 
or  59%  of  the  test  flood  peak  outflow. 

b .  Adequacy  of  Information 

This  Phase  I  Inspection  was  based  primarily  on  the 
visual  inspection  and  the  hydraulic  and  hydrologic  computations 
performed,  coupled  with  sound  engineering  judgement.  The  visual 
inspection  was  done  when  the  pool  was  very  low,  about  18  feet 
below  the  top  of  an  approximately  36-foot  high  dam.  Available 
data  consisted  of  a  letter  and  two  reports  on  construction  of  the 
dam  and  relocation  and  construction  of  the  new  spillway  2  years 
later,  including  poor  copies  of  four  various  design/construction 
drawings,  together  with  one  report  of  an  inspection  some  years 
later.  Such  data  as  the  design  calculations,  construction 
specifications,  detailed  data  on  the  foundation  and  embankment 
soils,  and  detailed  operation  and  performance  data  were  not 
available.  The  lack  of  such  in-depth  engineering  data  does  not 
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permit  a  comprehensive  review.  Therefore,  the  adequacy  of  this 
dam  could  not  be  assessed  with  respect  to  reviewing  design,  con¬ 
struction,  and  operation  data. 

c .  Urgency 

WITHIN  ONE  YEAR  after  their  receipt  of  this  Phase  I 
Inspection  Report,  the  Owner  should  implement  the  recommendations 
given  in  Section  7.2  and  the  remedial  measures  given  in  Section 
7 . 3 


7.2  Recommendations 


WITHIN  ONE  YEAR  after  their  receipt  of  this  Phase  I  Inspection 
Report,  the  Owner  should  engage  a  registered  engineer  qualified 
in  the  design  of  dams  to  do  the  following  work  and  provide  the 
consequent  recommendations.  The  Owner  should  implement  those 
recommendations . 

a.  Determine  whether  the  hole  that  was  observed  beneath 
the  upstream  extension  of  the  left  training  wall  of  the 
original  spillway  passes  through  the  dam.  It  so,  provide 
recommendations  on  any  necessary  repairs. 

b.  Investigate  the  cause  of  the  scarps  near  the  upstream 
toeline  approximately  opposite  the  leftmost  angle  point 
in  the  dam. 

c.  Advise  how  to  repair  or  rebuild  the  downstream  end  of 
the  left  training  wall  of  the  spillway  discharge  channel 
where  it  is  cracked  and  undermined. 

d.  Select  appropriate  backfill  for  root  holes  left  after 
removal  of  roots  and  stumps  (see  Section  7. 3. a. 2). 

e.  Investigate  and  advise  on  the  vertical  crack  in  the 
left  side  of  the  concrete  control  tower. 

f.  Perform  a  detailed  hydraulic  and  hydrologic  study  to 
better  evaluate  spillway  capacity.  Any  detailed  hy¬ 
drologic  work  should  take  into  account  all  upland 
storage  that  may  exist  in  the  drainage  area  that  would 
tend  to  reduce  inflow.  If  necessary,  spillway  capacity 
should  be  increased  by  new  design  and  construction. 

g.  Check  the  hydraulics  of  the  spillway  discharge  channel 
to  see  if  the  left  training  wall  would  be  overtopped 
during  heavy  flows,  and  if  so,  make  recommendations. 
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7.3  Remedial  Measures 


a.  •  Operation  and  Maintenance  Procedures 

WITHIN  ONE  YEAR  after  their  receipt  of  this  Phase  I 
Inspection  Report,  the  Owner  should  implement  the  following  oper¬ 
ation  and  maintenance  procedures: 

1)  Cut  the  brush  and  small  trees  from  all  slopes 
annually  to  a  distance  of  about  20  feet  downstream 
from  the  toeline. 

2)  Remove  and  replace  the  roots  of  rotting  stumps  on 
the  downstream  slope  with  a  properly  selected,  com 
pacted  backfill. 

3)  Monitor  the  clear  seepage  that  was  observed  exit¬ 
ing  from  the  rock  cover  at  the  downstream  toeline. 

4)  Monitor  the  scarps  (Section  7.2.b)  until  such  time 
as  they  have  been  investigated. 

5)  Repair  the  spalling  at  two  construction  joints 
in  the  left  training  wall  of  the  spillway  dis¬ 
charge  channel.  The  significant  hairline  cracking 
and  efflorescence  near  the  second  break  in  slope 
of  the  wall  top  downstream  of  the  spillway  weir 
should  be  repaired. 

6)  Clear  the  logs  lodged  in  the  spillway  discharge 
channel.  Also,  all  brush  and  small  trees  in  the 
channel,  particularly  next  to  the  training  wall, 
should  be  removed. 

7)  Repair  the  deteriorated  concrete  seat  for  the 
service  bridge  on  the  control  tower. 

8)  Dewater  and  thoroughly  inspect  the  inside  of  the 
intake  structure,  the  gate  well  under  the  control 
tower,  and  the  outlet  conduit.  The  service  slide 
gate  should  be  inspected  and  its  operation  checked 

9)  Expose  and  check  the  condition  of  the  low  level 
drain,  which  is  suspected  of  being  buried  by  sedi¬ 
ment  . 

10)  Verify  the  depth  of  sediment  in  the  reservoir. 

Sediment  should  be  cleaned  out  at  least  down  to 
the  level  of  the  low  level  drain.  Keep  the  trash 
and  leaves  cleaned  off  the  intake  rack. 

ID  Secure  the  left  end  of  the  lower  horizontal  pipe 
railing  on  top  of  the  control  tower  by  replacing 
the  missing  piece. 


12)  Replace  one  or  two  weak  wooden  deck  planks  on 
the  service  bridge  near  the  control  tower.  All 
planks  should  be  kept  bolted  tightly.  A  preser¬ 
vative  should  be  considered  for  the  apparently 
bare  wooden  decking. 

13)  Develop  and  implement  effective  operation  and 
maintenance  procedures  to  avoid  deterioration  of 
the  dam. 

14)  Continue  to  carry  out  an  annual  technical  inspection 
of  the  dam  and  make  repairs  as  needed. 

15)  Make  any  improvements  necessary  in  the  existing 
emergency  action  plan  and  warning  system  to  ensure 
proper  and  timely  action  during  critical  periods. 

7 . 4  Alternatives 

No  practical  alternatives  exist  to  the  recommendations 
and  remedial  measures  contained  in  this  report. 
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REMARKS 

1. 

H  &  H 

T.  Bennedum 

2. 

Geotechnical 

S.  Poulos 

- 

3. 

Structural 

T.  Bennedum 

- 

4. 

Mechanical 

T .  Bennedum 

- 

5. 

Electrical 

None 
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VISUAL  INSPECTION  CHECKLIST 


PROJECT  SUCKER  BROOK  DAM 

DATE  Nov.  7,  1S79 

V  • 

PROJECT  FEATURE  - 

NAME  - 

■-  •  ■*'  - 
7 

DISCIPLINE  Geotechnical 

NAME  s.  j.  Poulos 

# '  * 

-■  4 

AREA  EVALUATED 

CONDITION 

.  *  . 

DAM  EMBANKMENT 

1  M, 

Crest  Elevation 

EL  1311.2 

Current  Pool  Elevation 

EL  1293  + 

• 

Maximum  Impoundment  to  Date 

Unknown 

‘ 

GEI 

4  Surface  Cracks 

None  observed. 

~  M.' 

GEI 

5  Pavement  Condition 

No  pavement'.  Partially  bare  dirt  road. 

GEI 

6  Movement  or  Settlement  of  Crest 

Small  (6  in.)  dip  in  crest  about  180  ft 

"  •  v 

left  of  spillway  wall.  Otherwise  not 

observable. 

GEI 

7  Lateral  Movements  '  - 

None  observed. 

V-f., 

GEI 

Vertical  Alignment 

See  item  6. 

*V  "  / ) 

GEI 

Horizontal  Alignment 

Not  observable. 

"7 

GEI 

Condition  at  Abutment  and  at  Concrete 

Good  at  left  and  right  walls  of  spill¬ 

7 '  -  7- 

Structures 

way,  at  intake  structure,  and  at  old 

,  A 

wall  that  passes  transversely  across 

a j 

embankment.  Undermining  of  upstream 

\>V-  V 

end  of  concrete  wall  at  upstream  toe  of 

W  -V 
W-V 

dam,  about  100  ft  left  of  left  spillway 

wall.  Left  abutment  good.  Stones  have 

been  placed  in  erosion  gully  1-2'  deep 

_ 

of  left  downstream  contact  line.  Other 

contacts  ok.  Two  rodent  holes  (fresh) 

seen  on  downstream  face  10'  below  crest 

J 

50'  right  of  left  abutment.  These  con¬ 

V  ' 

tain  silty  coarse  sand.  Three  chuck- 

*  •  '  , 

holes  in  earth  below  downstream  toe. 

One  hole  4*'  in.  dia.  at  upstream  toe 

•  ‘7-7  •• 

near  angle  point  in  dam. 

GEI 

Indications  of  Movement 'of  Structural 

None  observed. 

77:-: 

Items  on  Slopes 

GEI 

Trespassing  on  Slopes 

Free  access. 

• 

•  .  i 

GEI 

Sloughing  or  Erosion  of  Slopes  or 

Two  scarps,  6  to  12  in.  high,  at  left 

Abutments 

angle  point  in  dam  on  u.s.  slope  about 

‘ .  ,  , 

3  ft  and  6  ft  downstream  from  pool 

shoreline.  A  few  bare  spots  on  up¬ 

stream  and  downstream  slopes. 

•  ^ 

« 

\  *\  ’ -  ’ 
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VISUAL  INSPECTION  CHECKLIST 


A 

PROJECT  SUCKER  BROOK  DAM 

DATE  Nov.  7,  1979 

PROJECT  FEATURE 

NAME 

DISCIPLINE  Geotechnical 

NAME  s*  Poulos 

AREA  EVALUATED 

CONDITION 

XI 

Rock  Slope  Protection  -  Fdprap  Failures 

Riprap  covers  upstream  slope  non- 

uniformly.  Appears  unfiltered. 

XI 

Unusual  Movement  or  Cracking  at  or  Near 

None  observed  near  downstream  toe. 

See  above  "Sloughing  or  Erosion..." 

for  upstream  slope. 

XI 

Unusual  Embankment  or  Downstream 

Stream  flowing  clear  at  about  4  gpm 

Seepage 

in  original  stream  channel  below 

dam.  No  other  seeps  observed. 

XI 

Piping  or  Boils 

None  observed. 

XI 

Foundation  Drainage  Features 

None . 

XI 

Toe  Drains 

None. 

XI 

Instrumentation  System 

None. 

XI 

Vegetation 

Upstream:  Bushes  to  5'  high  and  grass 

down  to  riprap.  Riprap  overgrown. 
Downstream:  Small  balsam,  spruce,  and 
white  birch  beginning  to  grow. 
Raspberry  and  other  bushes  to  5'  high. 
Old  stumps  to  8"  dia. ,  now  rotted. 
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DAM 


VISUAL  INSPECTION  CHECKLIST 
SUCKER  BROOK  DAM 


DATE 


DISCIPLINE 

DISCIPLINE 


Structural/H  &  H 


Geotechnical 


INSPECTOR 

INSPECTOR 


Nov.  7,  1979 


T.  Bennedum 


S.J.  Poulos 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  INTAKE  CHANNEL 

AND  INTAKE  STRUCTURE 

a.  Approach  Channel 

Slope  Conditions 

Heavily  forested. 

Bottom  Conditions 

Natural  old  bog.  Bottom  is  visible. 
Organic  soils  and  grass  cover  the 

Rock  Slides  or  Falls _ 

bottom. 

None. 

Log  Boom 

None. 

Debris 

Trash  &  leaves  around  intake.  Some 
trees  higher  on  banks. 

Condition  of  Concrete 

Lining 

N/A 

Drains  or  Weep  Holes 

N/A 

b.  •  Intake  Structure 

Partially  underwater. 

Condition  of  Concrete 

Fair  to  good. 

Stop  Logs  and  Slots 

None  observed. 

Large  wooden  trash  rack  structure 
over  inclined  intake  port.  Rack 

• 

structure  in  fair  to  good  condition. 

• 
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VISUAL  INSPECTION 

CHECKLIST 

nAM  SUCKER  BROOK  DAM 

DATF 

Nov. 

7.  1979 

DISCIPLINE 

Structural /Mechanical 

INSPECTOR 

T. 

Bennedum 

DISCIPLINE 

No  Geotechnical  Features 

INSPECTOR 

- 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  CONTROL  TOWER 
a.  Concrete  and  Structural 


General  Condition 
Condition  of  Joints 
Spalling 

Visible  Reinforcing 

Rusting  or  Staining  of 
Concrete 

Any  Seepage  or  Efflores¬ 
cence 


Joint  Alignment 

Unusual  Seepage  or  Leaks 
in  Gate  Chamber 

Cracks 

Rusting  or  Corrosion  of 
Steel 


Good,  except  for  crack. 

N/A 

None.  (See  Service  Bridge,  A-9) 
None . 

At  vertical  crack  on  left  side. 
None. 

N/A 

Inside  not  observable. 

Vertical  crack  on  left  side 
at  pipe  socket. 

None  observed. 


b.  Mechanical  and  Electrical 

Air  Vents 
Float  Wells 
Crane  Hoist  . 

Elevator 

Hydraulic  System 

Service  Gates - - - 

Emergency  Gates  _ _ _ 

Lightning  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting 
System 


Top  of  structure  open. 

None. 

None . 

None . 

None. 

Not  observable.  In  gate  well. 
Control  mechanism  O.K. 

None’. 

None . 

None . 

None . 

Railing  on  U/S  side  toward  rack 
structure  loose  -  broken  weld. 
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VISUAL  INSPECTION  CHECKLIST 


DAM 


SUCKER  BROOK  DAM 


DISCIPLINE  Structural/H  &  H 


DISCIPLINE 


No  Geotechnical  Features 


_  DATE 

INSPECTOR 

INSPECTOR 


Nov.  7,  1979 


T.  Bennedum 


AREA  EVALUATED 


OUTLET  WORKS  -  TRANSITION  AND 
CONDUIT 


General  Condition  of  Concrete 


Rust  or  Staining  on  Concrete 


Spalling 


Erosion  or  Cavitation 


CONDITION 


Not  observable.  Access  difficult 
and  partially  underwater.  Con¬ 
sists  of  3'-2"  wide.x  4'  high 
concrete  box  section  outlet  con¬ 
duit  from  gate  well  through  dam 
to  4'-dia.  penstock  beginning 
just  after  D/S  toe.  Penstock 
runs  about  1.5  miles  to  Silver 
Lake.  Connection  to  penstock 
consists  of  a  concrete  transition 
to  a  round  section,  followed  by 
a  47  3/4"-dia.  steel  pipe  sec¬ 
tion,  w/20"-dia.  drain  pipe  to 
side,  and  then  a  partially  ex¬ 
posed  corrugated  metal  pipe 
connection  to  the  penstock. 


Cracking 


Alignment  of  Monoliths 


Alignment  of  Joints 


Numbering  of  Monoliths 
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REPRODUCED  AT  GOVERNMENT  V  /.PENSE 


;V 


J  Wil  /J/jy  A 


i 


i 


t  /  ri  v;  rz 


8  7 


A  •  " 


Salisbury  in  the  county  of  Addison  aforesaid,  in  which 
said  proposed  diversion  dan  is  located,  end  has  delivered 
to  3ntd  selectmen  a  copy  thereof, 

YLil'.KiJPOHL,  your  petitioner  prays: 

That  yoiir  Honorable  Commission  nay  rovi  eu  the  plans 
and  specifications  hereinabove  set  forth  and  referred  to 
and  annexed  hereto,  and  r. alee  such  additional  investigation 
throu  di  such  en  -Ineors  or  in  such  other  r. anner  as  said 
Fubllc  Scrvico  Comissi on  3ha.ll  deem  necessary  respecting 
sold  dam,  and  shall  thereupon  r.ahe  and  issue  it3  order 
approving  such  construction,  all  ir,  accordtir.ee  with  the 
provisions  of  3ect1on3  6122  to  6130  of  the  Fublic  Laws  In 
such  case  mao  ana  provide:,  and  for  such  other  and  further 
order  in  the  preul3ea  as  shall  bo  proper* 

Dated  at  Cl  ty  of  Rutland,  in  the  County  of  Rutland 
and  State  of  Voraont  thi3  27th  day  of  !Iay,  A,  D.  1S37, 


CRHTRAL  VaJ-hO’.T  RF2LIC  SaRV  102  CC.-.-ORAT 

I  / 

By  £  f  21 

Its  Att.ornev3 


The  total  urulnago  area  above  the  proposed  den  Is 
8,7  square  miles,  2.3  square  miles  of  which  is  now  controlled 

r 

by  the  so-calleu  "Cujnr  Hill  hose avoir"  of  said  petitioner 
located  in  Jochon,  in  the  County  of  Add  son,  constructed 
under  the  permission,  authority  and  order  of  year  Honorable 
Commission  in  proceeding  Ho.  1077  ck-ted  January  21st,  1932. 

The  capacity  of  tha  pond  v/nich  will  be  created  by  said 
proposed  dam  at  spillway  elevation  1300  is  1,425,0 00  cubic 
feet  • 

Tho  intake  structure  for  the  pipe  line  will  be  bottoaod 
on  ledge  and  constructed  S3  set  forth  in  detail  oh  the  r.op 
hereto  attached  marked  412-33;  the  details  of  construction 
of  the  pipe  lino  ana  intake  pipe  attached  thereto  leadlnm 
from  said  dan  boin  *  set  forth  on  map  hereto  attached  marked 
412-30 .  Attached  hereto  is  a  graph  cr  chart  numbered  412-35 
showing  pondage  and  3pillv,ay  capacity  of  3aid  diversion  cut 
by  curves. 

On  Hap  412-32  there  is  delineated  tbs  location  of  a 
concroto  and  rubble  masonry  It*,  located  upstream  on  Dutton 
Brook  and  extending  across  Sucker  Brook,  which  has  been 
formerly  usod  for  a  diversion  dam  for  like  purposes,  but 
which  dam  i3  now  to  bo  abandoned  but  is  to  be  left  in  place 
to  col  loot  any  silt  or  gravel  deposit  one  protect  the  intake 
of  the  pzv)  po3  o  1  dam  from  damage  which  might  result  there  free. 

Tho  work  of  construction  of  said  proposed  dam  is  to  bo 
performed  by  Sort!  ors  Engineering  Company  under  tho  engineering 
direction  of  Frank  U,  Far. on.  Civil  Engineer  for  Hepsco 
Services ,  Inc* 

Your  petitioner  represents  that  it  has  given 

notlco  of  this  petition  to  tho  solos tmen  of  said  tern  of 
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upon  n  copy  of  the  United  States  Geological  Survey  Lap  for 
tho  i  Jr  undo  c  Quadrangle  attnenod  hereto.  As  will  appear  fron 
the  notation  on  tho  right  hand  -argin  of  sold  nap  the  junction 
of  Sucker  and  J'itton  brooks  above  referred  to  is  inaccurately 
shown  thoroon  as  being  in  the  town  of  Leicester,  when  in 
fact  said  junction  of  saia  streams  is  in  the  town  of  Salis¬ 
bury.  Said  locations  are  further  shown  on  a  r.ap  or  drawing 
No.  S.L.  59  attached  hereto. 

Your  petitioner  proposes  to  construct  a  car.  hereinafter 
described  At  tho  Junction  of  said  two  streams  for  the  purpose 
of  collecting,  storing  and  diverting  the  waters  cf  3aid 
streams  by  me  nr.  a  of  a  pipe  lino  or  penstock  into  Silver  Lake, 
30-callod,  and  thence  by  moans  of  another  pipe  lino  of  said 
petitioner  now  in  use  to  its  Silver  Lake  generating  station, 
so-called,  as  outlined  on  said  nap  above  referred  to. 

The  plans  for  the  proposed  construct! on  of  said  dan  and 
intake  to  said  pipe  lino  contemplate  that  the  dsn  will  be 
founded  upon  a  .x>oc!  clay  foundation  to  be  constructed  of  an 
earth  embankment  with,  a  clay  core,  hue  narimun  height  cf  the 
proposod  dun  to  bo  forty  (4 0)  feet  with  an  average  height  of 
approximately  thirty  (do)  feet.  The  top  of  said  dan  to  bo 
at  elevation  1512  i'.S.L.  The  width  at  the  top  of  said  dan 
to  bo  ton  (10)  foot  with  two  to  one  slopes  on  both  upstream 
and  downstream  s!dos,  tho  width  of  the  base  necessarily  vary¬ 
ing  according  to  tho  height  of.  the  dan,  said  slopes  to  bo 
rip-rapped  with  extra  honey  rip-rapping  at  the  toe  of  said 
dan  on  bot'n  slopes,  ami  tho  full  length  of  the  upstream  slope. 
Tho  length  of  tho  spillway  to  bo  one  hundrod  fifty  (155)  foot. 
All  in  accordance  with  a  general  plan  and  cross-sections 
thereof  sot  forth  on  tho  plan  annexed  hereto  marked  412-52. 
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STATE  OF  VERMONT 
addxso::  cou:;ty 


IN  RE;  PETITION  OF  ) 

( 

CENTRAL  VERMONT  PJELIC  SERVICE  ) 

( 

CORPORATION  FOR  AUTHORITY  TO  ) 

( 

CONSTRUCT  A  DA?!  ON  SUCKER  BROOK,  ) 

( 

SO-CALLED,  IN  SALTS  3'JRY,  VERMONT  ) 


VER**''\T  r,"’4 

service 

MAY  29  :ri? 

RECEIVED 

Before 

Public  Service 
Comic  3  ion 


f 


PETITION 

To  the  Honorable  Public  Service  Commission,  within 
and  for  the  State  of  Vermont: 

The  Contrnl  Vermont  *\ibli  c  Service  Corporation, .  a 
corporation  organized  under  the  laW3  cf  the  State  of  Vermont, 
and  having  its  principal  place  of  bu3ine33  in  the  City  of 
Rutland,  In  tho  County  of  Rutland  and  State  of  Vermont, 
roapectfully  represents: 

THAT  it  is  a  corporation  engaged  in  the  generation, 
manufacture  and  3alo  of  eloctricity  to  the  public  for 
heating,  lighting  and  power  purposes,  and  is  subject  to  the 
jurisdiction  of  the  Public  Service  Coml33ion  of  Vermont. 

THAT  it  is  the  owner  of  certain  lands,  rights,  ease¬ 
ments,  and  water  rights  in  tho  towns  of  Leicester,  Salisbury 
and  Gonhon,  all  In  the  County  o''  Addison,  and  particularly 
of  certain  lands,  water  rights  and  easements  in  Sucker  Brook, 
so-called,  and  on  Button  Brook,  so-called,  the  general 
location  of  tho  st roans  and  drai  nngo  area  being  3et  forth 
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APPENDIX  B 
SECTION  B3 

COPIES  OF  PAST  INSPECTION  REPORTS  AND  DATA 
TABLE  OF  CONTENTS 


Petition  of  Central  Vermont  Public  Service 
Corporation  to  Vermont  Public  Service 
Commission  (with  4  drawings)  -  May  27, 
1937 

Letter  on  Sucker  Brook  Diversion  Dam 
by  H.K.  Barrows  -  June  18,  1937 

Report  on  Sucker  Brook  Diversion  Dam 
(with  drawing)  by  H.K.  Barrows  - 
November  20,  1937 

Order  Approving  Dam  Construction  from 

Vermont  Public  Service  Commission  - 
December  8,  1937 

Report  on  Sucker  Brook  Spillway 

Improvement  (with  drawing)  by 
H.K.  Barrows  -  November  27,  1939 


(Inspection)  Report  on  Sucker  Brook  Dam 

by  Stephen  H.  Haybrook  -  April  17,  1951 


rwi  v  v". 


RFPRonurFn  at  government  fxpfnse 


GORDON  E  AINSWORTH  &  ASSOCIATES  INC 


Vermont  Public  Records 
133  State  Street 
Montpelier,  Vermont  05602 
(802)  828-3280 

1)  PSC  petition  and  approval 

2)  drawings 

3)  letter  and  reports 


APPENDIX  B 
SECTION  Bl 

LISTING  OF  LOCATIONS  FOR  AVAILABLE  RECORDS  AND  DATA 


a.  Owner:  Central  Vermont  Public  Service  Corporation 
77  Grove  Street 
Rutland,  Vermont  05701 

Attention:  J.  Douglas  Graham, 

Manager  of  Hydraulic  Generation 
(802)  773-2711 

1)  drawings 

2)  inspection  reports 

3)  warning  system 

(Details  and  extent  of  data  not  known  due  to 
unwillingness  of  Owner  to  make  such  information 
available. ) 


b. 


Designer  of  Present  Dam: 


New  England  Public  Service  Corporation 
(NEPSCO) 

(Location  and  business  status  unknown.) 


c.  Contractor  for  Present  Dam: 

Sanders  Engineering  Company 
(Location  and  business  status  unknown.) 


d.  Agency  of  Environmental  Conservation 
Department  of  Water  Resources 
Water  Quality  Division 
Montpelier,  Vermont  05602 

Attention:  A.  Peter  Barranco,  Jr.,  P.E. 
Dam  Safety  Engineer 
(802)  828-2761 

1)  inspection  reports 

e.  Vermont  Public  Service  Board 
State  Office  Building 

120  State  Street 
Montpelier,  Vermont  05602 

Attention:  Wayne  Foster,  Utility  Engineer 
(802)  828-2326 


1)  case  numbers 


APPENDIX  B 


ENGINEERING  DATA 


Section  Description 

B1  Listing  of  Locations  for  Available  Records 

and  Data 

B2  Drawings  (See  B3-6  thru  8  &  B3-23) 
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Copies  of  Past  Inspection  Reports  and  Data 


VISUAL  INSPECTION  CHECKLIST 


.....  SUCKER  BROOK  DAM 

DAM 

DATF  Nov'  7'  1979 

Bisripl  INEStrUCtUra1' 

INSPFCTOR  T‘  Bennedum 

nKriPi  IMF  No  Geotechnical  Features 

INSPECTOR 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE 

a.  Super  Structure 

Bearings 

OK. 

Anchor  Bolts 

OK. 

Bridge  Seat 

OK. 

Longitudinal  Members 

Open  web  beams.  Good  shape. 

Underside  of  Deck 

OK. 

Secondary  Bracing 

Steel  channel.  OK. 

Deck 

2"x6"  wood  planks.  Some  loose. 

One  or  two  near  tower  are  poor. 

Drainage  system 

Runs  off  and  through. 

Railings 

Steel  pipe.  Good. 

Expansion  Joints 

End  on  dam  appears  free  to  move. 

Paint 

Good  on  steel.  Wood  bare. 

b.  Abutment  &  Piers 

* 

General  Condition  of 

Poor  on  control  tower  seat. 

Concrete 

Alignment  of  Abutment 

OK. 

Approach  to  Bridge 

OK.  Walk  down  from  crest. 

Condition  of  Seat  & 

Poor.  Cracked  &  broken  concrete 

Backwall 

on  tower  seat. 
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VISUAL  INSPECTION  CHECKLIST 


nM/  SUCKER  BROOK  DAM. 

n  ATF  Nov.  7,  1979 

Structural/H  &  H 

njsnpiiNF 

.  _  INtPFr-Tnp  T-  Bennedum 

mcriPI  IMF  Geotechnical 

INSPECTOR  S'J*  Poul°s 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 

One  spillway  with  two  adjacent 
weirs,  4'  between  crest  elevations 

. 

a.  Approach  Channel 

General  Condition 

Fair. 

Loose  Rock  Overhanging 
Channel 

None. 

Trees  Overhanging  Channel 

Floor  of  Approach  Channel 

Forested,  trees  overhanging  on 
right  side. 

Natural  stream  channel  in  bedrock. 

b.  Weir  and  Training  Walls 

General  Condition  of 
Concrete 

Good . 

Rust  or  Staining 

Rust  at  cut-off  flashboard  pins. 

Spalling 

Any  Visible  Reinforcing- - ___ 

At  2  const,  joints  in  left  train¬ 
ing  wall,  one  near  1st  break  in 
slope  &  other  30'  from  D/S  end. 

None . 

Any  Seepage  or  Efflorescence 

Effl.  at  H/L  cracking  for  10'  D/S 
of  2nd  break  in  slope  on  left  TW. 
2-3  inch  dia.  4  feet  o.c.,  4  ft. 
and  8  ft.  down  from  top  of  left 

D/S  training  wall.  N/A  on  right. 

c.  Discharge  Channel 

General  Condition 

Good. 

Loose  Rock  Overhanging 
Channel 

None.- 

|  • 

Trees  Overhanging  Channel 

Floor  of  Channel 

Forested.  Trees  overhanging  on 
right . 

Natural  bedrock. 

Other  Obstructions 

Logs  trapped  in  channel  from 
previous  flows. 
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VISUAL  INSPECTION  CHECKLIST 


DAM 


SUCKER  BROOK  DAM 


DISCIPLINE  Structural /H  &  H 


DISCIPLINE 


Geotechnical 


DATE 


Nov.  7,  1979 


INSPECTOR  T.  Bennedum 


INSPECTOR 


S.J.  Poulos 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  OUTLET  STRUCTURE  Outlet  is  a  penstock  leading 
AND  OUTLET  CHANNEL  •  to  Silver  Lake  in  Town  of 

Leicester,  Vermont.  Structure 

General  Condition  of  Concrete  at  enc*  of  1.5-mile  penstock 

not  inspected. 


Rust  or  Staining 
Spalling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Condition  at  Joints 

Drain  holes 

Channel  N/A 

Loose  Rock  or  Trees  Overhanging  N/A 
Ch  annel 

Condition  of  Discharge  Channel  N/A 
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REPRODUCED  AT  GOVERNMENT  EXPENSE 
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Hon  ..'it  on  3  .Cuv.-Jr.;* 
C/.Miri/Dn,  Vcnnrt  ^ 

i'ublic  H or  vi  c <•■  tor:.  .. 1  r. 
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June  10,  10.57  RECEiVLO  , 


i'r.K.n.ilur.ln,  Chief  .  ivl  noer 
Central  Vorucnt  i'ublic  Cerv5.cc  Corp'n 
hut  land,  Vcnucmt 


Sue’:  or-  luvO/.  .-icorolcn 


Dear  k'r  .Uurpin: 


21  roe  vz'  visit  ..1  lb  you  June  li.tu  to  t.;o  rif. 
of  your  propound  docker  fcrt-oJ?  uj  version  -ok,  .1  rove  file  led 
the  pinna  and  00:10  the unit  to  the  crepes**!  cr>;;p*  r/o*. i- 


40'  Outlet  fine 


I  think  it  TrrulC  to  tot ’.or  tc  r.cHo  t : j  £  g 
reinforced  concrete  cor. .'nit  rather  t  r.n  a  3  steel 
The  pipe  v.ill  deturi  or*  to  r..  »r  r-.- idiy  in  0  cert'  ;'ilj 
nr-i  itc  out. ■sill  ret  he  accessible  for  lr.cp  t-otlcr  c: 
pt-iutinj.  I'.crccTcr,  it  c.lil  he  cerr-ie.  •  t  :  t'.T;  .V. 
eerth  o.r.d  i:  likely  to  dieter*,  r  d.nt  c-tneer.  tir-nv  cf 
fillin’  tKd  crjtyir-  the  pipe,  -.union  tri  1 1  teerr  fro ii.-e- 
to  1 1 :: 0  -  thue  t er.ciin.:  to  o  tart  ier-e* 


;  J»_ 

1  . 


If  the  stool  pint  l»oc  boon  ordered  i  thirv  it 
would  he  "^11  to  c: be::  it  Jr.  concrete,  -.;J eh  cc. It  "  0  of  $ 
cross -see  tier,  shout  S*-G"  acvr.ro  in  outride  di  ■■r.z  i-r: ■, 
rath  uc^c  cr.  .a:  &r.d  1c:.  itudinel  roirfc  rcc.::or.t  -  /w.  e  1  %  • 

offe  pro /to  tin.-*  stout  11”  o-tsldo  the  o’-p”  sqr.crc  sect!*  u 
should  be  located  in  shout  the  upstreah  third  of  the  drr 
crccu-aectior. . 

If  the  etcol  pipe  order  car  Is  oevut  .re  'j.iirl , 
it  cat.  re  emitted  and  0  concrete  sootier,  r.ivb  suit  fit.  le 
rein  force-tent  used  ir-  its  place. 

The  20"  di  met  or  pin-  she  - :  i  io -.1  *  .* 
pipe  a.  a  point  c;-'.Cae  oho  icons :  rear:  alone  :  to  he.'”  - 
otunrv.j  go  this  a. ay  i-o  a  source  of  futuro  tie  bio : 


i-  N  e* , 

i  /-"/-■ 


I 


&r.!!.L 


’.n,Uai( 


C-lfJ-*v7 


l. 


rnrt) «_  S  t  5ojj 


/ !!  ou  tho  vl‘  ,-'i  thin  la  r  ■i.'inaic. 

Khtt'cyor  tho  iV.;;- i r.:»  id  of  2  .  •  !"■,«:  t:.<-  ro  u Inn lft 

bn  r*  ■•.it'Mo  c  •..  a  u  r  ••  ;.o  c:  Jor  1 i:  -Ji  n.'lly 

locch  ;.i  clout  r.j  ai^\ t*a  -..a  j l a  on  h  of 
cf  tho  pit  .ns  e::l  proj  coti:..;  vpv..r«i  clout  li  feet. 


rrtJ.U"'2  . 

I  t<crz\~.a  tint  tho  ore*  it  mil  or  cutoff, 
c.a  nil  C3  the  cido  •>  \13..s,  if;  to  1?  of  ec.ucroto. 

Iho  Ic  -ih  of  too  latter  w.«ocr»  wt  il-iu  on  the  nlt-ne, 
bat  I  r tils  *.111  bo  for  c.  uictnno  of  clout 
70  ft,  i.O  it.  vyoirof-uj  cud  U)  ft.  dovnstreca  iron 
the  orerfe  wall). 


I  Trill  unite  from  tine  tc  tine  each  further 
•uggesticno  63  uera  ndvicuble.  ilc:.nvhlle  please  send  no 
a  brief  pronrcrc  o watercut  cunst  every  tael:  or  10  deys, 
do  that  I  can  .-tetp  in  touch  vita  the  .jor): . 


loure  very  truly, 


(3gd.)  H,  h.  laxrovs. 


o.c, 

Hon, Stephen  S, Caching, 

Ch,  Pub.Sorvico  CoEn’n. 

Mr ,?.H^lsaon,  Ch, En.fr, 
fl.E^ublic  Sorvlco  Cerp’n. 
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H.  K.  BARROWS 

M  AM  »0C  C  ( 


CONIUI.TINO  CNOlNEe* 
•  BlACOM  SmCKT 
•OITON 


Kovembor  20,  1937 


Hon.  Stcohcn  3.  Cushing,  Chairmen 
lublio  3cr7ico  Commission 
liontpolicr,  Vcrmon  t 


Dear  Sir: 


Ko. 19 9 6  -  Anchor  Brook  Diversion  Dam 


In  aooordnnao  with  the  order  of  your 
Commission  dated  Juno  4,  1937,  I  submit  the  following 
report  upon  the  Sucker  Brook  Diversion  Dam  in  the  town 
of  Salisbury,  7ormont. 


DzscugTic:? 

The  Sucker  Brook  Diversion  Dean,  at  the 
junction  of  Sucker  and  Dutton  Brooks,  is  looated  about 
1/2  mile  easterly  from  the  northerly  end  of  Silver  Lake. 
See  ?ig.  1,  It  replaces,  with  a  higher  water  level,  an 
old  concrete  and  rubble  masonry  dam  which  has  been  in  use 
at  this  point  for  over  20  years.  The  drainege  area  at 
this  point  is  about  9  square  miles,  of  which  2.5  square 
miles  is  controlled  by  Sugar  Hill  Reservoir,  completed  in 
1931.  TTater  from  the  Sucker  Brook  Diversion  Dam  (Spill¬ 
way  Level  21.  1306)  will  be  fed  into  Silvor  Lake  Reservoir 
at  El.  1251  by  means  of  a  4  ft.  diameter  wood  stave  pipe 
line  about  1-1/2  miles  long,  which  has  been  reconstructed 
during  the  present  season. 
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From  Silver  Lake  ft  pipe  line  tekos  tho  water  to 
the  Silver  Lako  Power  Station  of  tho  Ccntrul  Vermont 
Iftablic  Sorvioo  Corporation  located  no  nr  the  easterly  shore 
of  Lake  Dur.no  re  (21.  671),  developing  a  hoad  of  about 
670  ft.,  in  uoo  20  years  or  more. 

The  voter  otorGd  shove  the  Sucker  Brook  Divoroion 
Dam  is  about  1.6  nill.ou.ft.  at  spillway  level  -  21.  1306. 

Tho  ft* -a  is  constructed  of  rolloi  earth  fill  about 
400  ft.  long  end  40  ft.  in  maximum  hoight,  with  a  150  ft. 
oonoroto  spillway,  all  upon  a  day  foundation  except  near 
tho  wosterly  end  of  the  earth  fill,  where  ledge  rock 
ooours  and  where  a  4  ft.  reinforced  concrete  outlet  con¬ 
duit  end  gate  noil  is  located.  Tho  lower  end  of  this 
conduit  oonneoto  with  tho  4  ft.  wood  stave  pipe  line  to 
Silver  Lake. 

The  old  masonry  diversion  dsn  lies  50  to  100  ft, 
upstream  from  the  earth  fill  section  and  was  left  in  place. 

The  earth  embenkment  is  10  ft.  wide  at  the  top 
(El.  1312),  upstream  it  has  slopes  of  1  on  2h ,  covered  with 
boulder  riprap  the  full  height.  Downstream  slope  is 
1  on  2,  covered  for  some  distance  up  with  bouldor  riprap 
and  the  remainder  loaned  and  seeded  with  grass.  The  fill 
is  of  borrow  material  obtained  on  tho  hillside  west  of  the 
dam,  a  "hard-pan"  well  graded  and  with  sufficient  fines  to 
make  a  relatively  impervious  structure.  Tho  downstream 
toe  is  well  reinforood  with  rook  fill. 
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The  npillvyy,  160  ft.  long  ut  Kl.  1306,  between 
oonarelo  abutment  walls  with  thoir  tops  at  El.  1312,  is 
formed  by  a  vcrtiosl  cutoff  wall  2  ft.  thiol:  extending 
downward  about  8  ft.  into  an  iupcrviouu  oley  bottom.  The 
easterly  wall  ic  taokod  up  with  undicturbod  oerth;  tho 
westerly  wall,  vhioh  runs  downstream  about  60  ft.,  is 
baokod  up  with  earth  fill  covered  with  bouldor  riprap. 

The  cpili^ty  ohar.r.el  curves  somewhat  wooterly  cad  ia 
covered  with  hoary  boulder  riprap  with  gravel  filling, 
terminating  in  a  ror  of  heavy  boulders  end  joining  a 


natural  gully  or  ibaru«l  entering  tho  bank  eome  distance 
dnwnfitreas  fros  t*®  dt-s. 

**-•  5£t_uet_jsnrks  include  a  3*  x  4'  gate  well, a 
4  f \ .  x  6  £  £&te,  casually  operated,  ovor  the  upper  end 
cf  'he  conduit  whose  invert  is  at  El.  1284,  a  rack 

structure  *  oponlng  just  upstream  from  the  gate  well, 
Tint-  cc&ns«jokD  which  permit  draft  to  about  El.  1295. 

!>  2/*"  stee^g  between  the  gato  well  end  upstream  toe 
-ue  daia,^  invert  at  21.  1284,  permits  draft  to 
SI.  12,66. 


^\l®t _ ccr.dult  is  of  reinforced  concrete, 

4  ft.  ni5n  *"  wide,  about  100  ft.  long,  running  to 
*  7'--^  6  lownatrean  from  the  downstream  toe  of 


the  •im'th  fi'.r 
lrlr-4.  the  tr.u^ 


e  it  joins  the  4  ft.  wood  stave  pipe 
being  through  a  short  length  of 


diame plpe>  yho  Vipstrcua  end  cf  tto  outlot 


“ - ; —  - -  *•*  ■ 
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oonduit  and  the  gate  veil  ore  on  lodge  rock,  the  romcinder 
In  hard  olty  exo&vatlon,  with  a  oatoff  about  20  ft.  from 
the  goto  wall, 

Dotaila  of  the  various  portions  of  the  dan  and 
ita  aoooDBorico  ore  shown  on  piano  412-22,  412-33  and 
412*35  oppcndod. 

in  vraTi  c\?iora 

In  tho  riold . 

Jrme  15,1937  Vial  ted  the  work  vdth  Mecors  i>urgin,  Belden 
and  Burditt  of  the  Company's  staff.  7ork  beginning  - 
building  road  and  developing  borrow  pits.  Suggested  that 
outlet  pipe  should  be  ohenged  from  a  steel  pipe  to  a  re¬ 
inforced  conorete  conduit,  for  better  permanence  end 
safety.  This  chango  made. 

July  6.1937  Visited  the  work  with  Messrs.  Belden  and 
Burditt.  Some  excavation  of  bottom  for  earth  fill  sec¬ 
tion.  Borrow  pits  being  developed.  Excavation  made  for 
outlet  conduit.  Sand  and  stone  for  concrete  just  beginning 
to  arrive.  Cement  on  way.  Arranged  for  sables  of  cement 
and  sand  to  be  sent  to  Boston  for  testing. 

Aug.  9.1957  Visited  vork  with  H.A. Burditt  -  Resident 


Engineer  Flanders  also  on  hand.  Starting  Impervious  fill 
cutoff,  little  progress  on  spillway.  Bottom  of  outlet 
conduit  all  poured  and  sides  and  top  under  way.  Borrow  pit 
for  fill  developed  on  side  hill  west  of  dam. 
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Qcpt.14tJ.037  Visited  work  with  Messrs •  Durgin  and  Burditt. 
Rooldont  Enginoor  Flanders  on  hand,  Earth  fill  cppr oximately 
holf  in  plcoo  -  rail  compacted.  Spillway  -  about  half  concrete 
trail  in  plaoe  -  goo*1  impervious  foundation  -  roinforcod  with 
atoel.  Conduit  oorplotcd,  including  oteel  pipo  for  woeto 
below  dam. 

Oot. 13.  1037  Visited  work  with  Messrs,  Burditt  end  Belden. 

Resident  Enginoor  Flanders  on  hand.  Earth  fill  completed. 
Spillway  channel  undor  way.  Hade  suggestions  as  to  riprap 
and  backing  up  of  westerly  abutment  wall,  confirmed  in 
detail  by  letter  to  R.  A.  Burditt  on  Oct.  16th. 

Oot. 22. 1037  Viaitod  work  with  Messrs.  Burditt  and  Beldon. 

Resident  Engineer  Flanders  on  hand.  Spillway  channel  nearly 
completed,  end  in  accordance  with  suggestions  cade  by  letter 
of  Oot.  16th.  Downstream  slopes  of  earth  fill  about  holf 
loomed.  little  further  work  required  for  completion. 

Photo  graphs  of  Project.  Appended  are  a  number 
of  photographs  taken  at  different  times  during  construction 
by  the  Company’s  engineers,  with  descriptive  notes. 

Office  Work.  Ibis  has  included  a  study  to 
determine  the  adequacy  of  the  spillway  and  its  channel 
end  a  review  of  design.  With  such  changes  as  suggested 
and  carried  out  thoee  are  satisfactory. 


83-15 


Cri'OTiJT TT "1  /%iD 

This  projoot  w;:3  designed  by  competent  engineore 
end  has  been  well  oarricd  out  under  tho  immediate  dlrcotl.cn 
of  Resident  hnginoer  Flcndoro  and  supervision  of  Hr.  B.  A. 
Burditt.  Tho  superintendent  upon  tho  work,  Hr.  1 7m,  Leighton, 
Is  •  can  of  much  crporionco  in  cuoh  work. 

flhilo  the  opillr.j'.y  and  its  ohcnnel  oro  constructed 
upon  an  oarth  foundation,  this  io  of  day  hard-pan  end  tho 
construction  is  adequate  for  those  conditions. 

Some  waeh  in  the  natural  earth  ohcnnol  at  the  ond 
of  tho  houlder  riprap  may  occur  as  time  goes  on,  although 
this  is  hard  material  -with  nucorous  boulders.  Flow  over 
the  spillway  trill  occur  frequently  as  the  storage  above  the 
dam  is  relatively  small.  The  condition  of  the  spillway 
channel  should  therefore  be  noted  from  tine  to  time  and 
repairs  made  if  necessary. 

This  dam  as  constructed,  in  my  judgment  provides 
adequately  for  the  public  safety  and  its  manner  of  con¬ 
struction  1b  satisfactory. 

Acknowledgments  are  made  to  the  engineers  of  the 
Central  Vermont  Public  Service  Corporation  for  assistance 
and  courtesies  rendered. 

Respectfully  submitted, 

Accompanied  by; 

( 1)  Flans :  Fig.  1 

412-32 
412-33 
412-36 

( 2 )  6_P hot ojgrnpha 
'during  cohnwruction. 
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Mo.  i:-3b 

Petition  of  C<  Vermont  | 

Publ  ii  Service  Corporation  for  f 
aut’noi  it.,  to  construct  a  dam  on  I 
Sucker  Em ok,  :;o-c.'>l led,  in  { 
Salisbury,  Vermont.  [ 


0  ?L:-h 

Yilfl'i ff.AE,  the  Centro!  Vermont  Public  Service  Corporation,  a 
corporation  under  tne  Ians  of  Vermont  onra  ,ed  in  the  generation,  c&r.uffceture 
and  c .!  1  * ;  of  electricity  to  the  public,  on  th»  13th  day  of  Hoy,  1317  filed 
wlta  this  Coir.-nirsicn  its  petition  cee king  tn<-  .op_.rov.ol  of  this  Co--r.ior i:o 
to  the  construction  of  a  d:un  impounding  core  than  £O0,COD  cubic  feet  of 
water  at  th<-  junction  of  Dutton  and  Sucker  Brooks  ir.  £r lisb rry,  7-r-^nt, 


V.l!hK}.;^,  this  Coruuissi  on  on  th-  4tr.  coy  of  June,  1317,  wits.  the 
approval  of  George  I),  Aiken,  Governor  of  Vermont,  decirnated  H.  I.  Eecrro-s 
of  Bf.rton  oc  onjir.cer  to  invert lt -.to  the  proper*;.,  review  the  plans  tad 
specific:  tions  am  to  make  such  sdditiontl  investitaticin  as  the  Comixstan 
should  deeci  necessary  and 

;.S,  such,  irver.ti, jet  ions  and  review  have  been  made  by  raid 
li.  K.  Barrows,  and 

ViHi.KI.Af  ,  sa  id  H.  K.  Borrows  on  the  find  day  of  Movin':  er,  1317, 
filid  with  thlr  Cora.':  s Ion  his  n  ;  ert  on  the  fucker  Brook  Diversion  Z:n  :  t 
tlie  junction  of  Dutton  Brook  mi!  Sucker  brook  in  Salisbury,  Vermni,  in 
which  it  in  set  forth  that  sain  dan  as  constructed  provider  r.deourteiy 
for  the  public  safety  and  its  manner  of  construction  is  satisf:  etcry, 

THhlClrDKF,  this  Coumirsiun  issues  its  Order  approving  the 
construction  of  such  dam  in  accordance  wit.!-,  the  report  filed  by  raid 
H.  <.  Barrows. 

Dn ted  i  t  Montpelier,  Count}  of  T.'ashington,  State  of  Vermont,  this 
day  of  December,  A.  D.  1317. 

<  ■  *r  ■ _ )  Public  fcmic 

OFFICE  UK  Cl.:.!'.X  ‘a'w—' - : . -)  C .  a ian 

Filed t  December  <y  »  1917  ►nvi.pa\,'i_  )  of  V.  mart 

•  .  -r  .  . . ■**' 
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H.  K.  OAHROW3 

h  »*•  »*j'.  *.  r 

CONtUUT.NO  CNQINCCR 
•  §r ACON  ▼ 

•©•TON 


IJovembor  27,  1939 


Hon.  E.  B.  Cornwall,  Chairman 
Public  Service  Commission 
llontpolier,  Vermont 

Ho.  2102  -  Sucker  brook  Spillway  Improvement 

Seer  Sir: 

In  accordance  with  the  order  of  your  Cocmlesicn 
deted  April  £4,  1939,  I  submit  the  following  report  upon 
Spillway  Improvement  at  Sucker  Brook  Diveraion  Dam  in  the 
town  of  Salisbury,  Vermont. 

Description 

The  Sucker  Brook  Diversion  Dam  was  completed  in 
1937  and  is  fully  described  in  my  report  to  the  Commission 
dated  November  20,  1937. 

The  flood  of  September  1938  caused  the  spillway 
channel  below  the  dam  to  be  so  badly  washed  as  to 
necessitate  the  reconstruction  of  the  channel.  Bed-rock 
in  the  ohannel  was  uncovered  by  the  wash,  so  that  it  was 
considered  desirable  to  relocate  the  spillway  on  a  rock 
foundation,  and  reconstruct  the  channel  in  such  bed-rock. 
The  new  spillway  looation  is  at  the  North-East  of  the 
original  spillway. 


o 


i'.volv  "  r-  V  1  c?  '  7'.-. 

V...11  lit  l;*.»  i'.-’-’.ii  i .  i  Oj?  Vnf<  f  ■  --  'nt  n'!  tn*  r-t'r ' ' m 
of  tho  (  in  ft  Morth-:.  ;t  £  ire:  tier.  rbcut  3 CO  ft 

to  tho  i.o. v  :  '111-.  4v  lcc-. tic.;;  c«...  -tivrtion  cf  re ;? 
r«.t-  v  11  v.*:  :  t  11  r..t  the-  :: or ...t  c/.i  of 

-t;  pl:.;ir.o  i.;  .  vy  ri  r.  ;• .  on.  tic  • ....  tre _  n  tile  of 
tnoanh. :.t  adjust -it  to  tho  ci.  ol;  c  or.- true  ti  on  of  a 
now  ocivsrot©  cpillv..  y  oroot,  with  woolen,  f ltahboaras ; 
and  excavation  for  tho  new  chcr.r.cl. 

Tho  rev  cor.croto  spillway  is  40  ft,  long  at 
El.  1302,  with  4  ft.  fluchboards ,  and  thore  is  an 
additional  length  of  20  ft.  of  perccnent  crest  at 
El,  1306.  Flashboards  ere  designed  to  go  out  when  the 
water  level  reaches  El,  1307,3. 

Ihe  new  spillway  and  retaining  rail  are  found¬ 
ed  on  solid  rock  and  the  new  channel  bottom  is  reck  fer 
sone  distance  downstream  fron  the  Bpillway. 

The  ordinary  elevation  of  the  rater  surface 
upstream  fron  the  dam  remains  unchanged. 

Details  of  the  work  are  shown  on  plan  412-46, 

appended. 


B3-20 


i  r 


i  H 


i 


I  B 


-y  -  v  -  i.  -y  -V  U -V  ■  I  ■ ■  V  ■'."■g".’  T «T»  l'*  l**  CW7W?*TW’W 1 .T  -V  m  — T  y  c-' *  t*u.*  J.*  j.*.J.,l 


a 


•  *  •  '  *  1 


1-1 

}.  i 

rt  : 

a.  11 


iiarria,  k el  din 


M.J  r  -•  1  *  <■  '  :i 


f  •’  ... 


V  -  1  I 


••  1  1 


«  r  ■*  r 


.  -  *  ♦  « 

*  >»  “  > 


o  .j  I .u. r.t 


-r) 


cn&  l!rrry  (Cer.trrctor) .  Lc-lgo  In  pert  uncovered  ct 
opillvay  an u  nplll<'ay  v.all. 

Au.T.  £-1,  1C59.  VI cited  tho  work.  Present,-  Hessre. 
Durbin  txi  '.Vr.i tc cub  (Eccidcr.t  Engineer).  Spillway 
foundation  rock  uncovered  end  onoavated  to  SI.  130* 
end  0.11.  Spillway  nail  foundation  rock  in  port 
uncovered.  Earth  fill  being  placed  between  new 
spill v _.y  cr.d  earth  den. 

Oct.  5.  1933.  Visited  the  work.  Present,-  Hossrs. 
Durgin,  Belding,  THiitconb  (Hesident  Engineer)  end  Herr;: 
(Contrector) . 

Spillway  -  Concrete  nearly  all  poured  -  reck 
foundation  all  the  way  -  O.Z. 

Spillway  ■’■all  -  C ccplote  enoept  for  28  ft.  section 
near  niiddlo.  Book  foundation  all  tc  c 
way  -  e  ok.  o  ec-iny,  but  O.Ii. 
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Ccr.c J.vjicr.::_  c.:.d_Jtjr '.o:  i_l t 

The.  project  r:  n  designed  and  constructed  by 
competent  engineers  c:.d  •  ..3  cntiofuctcrily  carried  cut. 
The  new  apillv.ay  and  channel  are  entirely  in  solid  reck 
except  for  the  north  bank.  Though  none  rush  night 
occur  here  in  a  large  flood.  It  would  not  effect  the 
safety  of  the  dtun. 

7nio  eplllv.iy  end  dan  as  cone  true  tod,  in  ry 
Judgment  provide  adequately  for  the  public  safety. 


Acknowledgments  are  made  to  the  engineerE 
of  the  Central  7ermont  Public  Service  Corporation  for 
assistance  end  courtesies  rendered. 
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Rcopectfully  submitted, 
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C-8A  Deteriorated  concrete  support  for  service  bridge  on 
control  tower  -  1 1/07/79 


C-8B  Crack  in  concrete  on  left  side  of  control  tower  -  11/07/79 


C-7A  Intake  structure  and  control  tower  -  11/07/79 


C-5B  Right  side  of  downstream  slope  of  dam  looking  from 
left  abutment  -  1 1/07/79 


C-5 


C-3B  Upstream  face  of  dam  looking  from  right  angle  point 
toward  left  abutment  -  1 1/07/79 


C-3 


C-2A  Dam  crest  looking  from  left  spillway  training  wall  toward 
right  angle  point.  Note  top  of  left  training  wall  of  old 
spillway  just  visible  at  extreme  left  of  center  -  1 1/07/79 
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Conclusions 


There  is  no  appreciable  change  in  the  stability  of  this 
dam  since  its  construction. 
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Public  Service  Commission 
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has  a  stone  riprap  cover,  while  the  remainder  of  the  dam  is 
seeded  with  grass. 

At  the  north-east  end  of  the  embankment  is  a  spillway 
located  on  a  ledge  rock  foundation.  It  consists  of  a  concrete 
cap  anchored  to  the  bed  rock.  Of  this,  a  IfO  ft*  length  has  its 
crest  10  ft.  below  the  top  of  the  dam,  and  a  20  ft.  extension 
has  its  crest  6  ft.  below  the  top  of  the  dam.  The  IfO  ft.  length 
is  fitted  with  If  ft.  of  pin- type  flashboards  designed  to  fall  with 
1,3  ft,  of  water  over  them.  A  concrete  retaining  wall  and  wlnrc  vai 
protects  the  embankment  fill. 

Near  the  westerly  end  of  the  embankment  is  a  >i’x3.?'  rein¬ 
forced  concrete  outlet  on  a  rock  foundation.  At  the  upstream 
end  i s  a  3'xV  gate  well,  and  a  rack  structure.  At  the  downstream 
end  is  a  transition  to  a  If  ft.  dia.  wood  stave  pipe.  The  woo ’  - 
stave  pipe  continues  to  Silver  Lake,  a  distance  of  1,5  miles. 

Comments  on  Inspection 

From  inspection,  this  dam  appears  in  a  good  condition. 

It  is  a  relatively  recent  structure,  properly  maintained. 

Acknowledging  H.  K.  Barrows’  two  reports  on  this  dam,  it 
was  designed  and  built  in  a  satisfactory  manner.  After  damage 
by  the  1938  Flood,  the  spillway  was  relocated  in  a  more  ideal 
position. 

The  embankment  fill  is  a  well  graded  material.  There  is 
ample  spillway  capacity. 

The  discharge  channel  may  be  subjected  to  erosion  in 
flood  time  but  the  safety  of  the  dam  from  such  a  condition  would 
not  bo  affected. 
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REPORT  ON  SUCKER  BROOK  DAM 


General  Data 

1.  Owner  tc  Operator  -  Central  Vermont  Public  Service  Cr  »*p 

2,  Purpose  of  dam  -  Diversion  for  Silver  Lake  hydro** 

’  ' electric  development 

3*  Stream  location  «  Sucker  Brook  (junction  of  Dutton  p,r. 

Town  location  *•  Salisbury,  Vt.  (south  oast  corner) 

5#  -Size  of  Pond  -  At  maximum  level  the  surface  area  is 

lj.  acres  and  the  volume  1,500,000  cti.  ft 

6.  Drainage  area  **  Approximately  9  3C1»  nil.  of  which,  y„5 

sq,  mi.  is  regulated  by  Sugar  Hill  Da 

Historical  brief 

Constructed  in  193?»  the  dam  replaces,  with  a  larger 
capacity,  an  old  concrete  and  rubble  masonry  structure.  The 
project  was  approved  by  PSC  in  Case  #1998*  with  H.  K.  Barrows. 
Consulting  Engineer,  designated  as  the  Commission's  onp'neor 
in  the  matter. 

The  flood  of  September,  1938  damaged  the  spillway  chanrel. 
Improvements  in  1939  were  approved  under  PSC  Case  #2102.  H.  T. 
Barrows  again  acted  for  the  Commission, 


Description  of  the  dam 

Layout,  dimensions  and  details  are  contained  in  th**  FSC 
case  files  on  the  dam.  Briefly,  it  consists  of  the  following: 

The  dam  is  a  rolled  earth  embankment  on  a  clay  foundation. 
It  is  about  550  ft.  in  length  and  ij.0  ft.  in  maximum  height.  T  ts 
top  width  is  10  ft.  and  its  upstream  and  downstream  faces  slops*? 
respectively,  1  on  2\  and  1  on  2.  In  general,  the  upstream  f»ce 


'pillway  weir  looking  upstream  from  discharge  channel 

1/07/79 
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C-11A  Spalling  of  concrete  at  construction  joint  in  left  training  wall 
of  spillway  discharge  channel  -  11/07/79 
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C-l  IB  Spillway  discharge  channel 
looking  downstream  from  left 
training  wall  of  spillway.  Note 
training  wall  along  left  side  of 
channel  -  1 1/07/79 
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C-12A  Undermining  and  deterioration  of  downstream  end  of  left 
training  wall  of  spillway  discharge  channel  -  11/07/79 
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C-12B  Vermont  State  Route  No.  53  bridge  over  Sucker  Brook  near 

Lake  Dunmore.  Note  top  of  powerhouse  for  Silver  Lake  Hydro¬ 
electric  Development  visible  over  left  end  of  bridge  -  11/08/79 


C-13A  Aerial  overview  of  downstream  hazard  area  along  Lake 
Dunmore.  Sucker  Brook  Dam  5s  in  the  mountains  in  the 
background  -  1 1/30/79 


C-13B  Aerial  overview  of  downstream  hazard  area  along  Lake 

Dunmore.  Note  Vermont  State  Route  No.  53  across  center, 
Branbury  State  Park  in  left  center  and  outlet  to  Sucker  Brook 
in  right  foreground  -  1 1/30//9 


APPENDIX  D 


HYDRAULIC  AND  HYDROLOGIC  COMPUTATIONS 
TABLE  OF  CONTENTS 

PAGE 

Drainage  Area  Map  D-l 

Elevation  -  Area  -  Storage  Computations  D-2 

Stage  -  Area  Curve  D-3 

Stage  -  Storage  Curve  D-4 

Discharge  Computations 

Outlet  Conduit  D-5 

Summary  D-6 

Stage  -  Discharge  Curve  D-7 

Drainage  Area  Data  for  HEC-1  DB  Program  D-8 

Sugar  Hill  Dam 

Elevation  -  Area  -  Storage  Computations  D-ll 

Discharge  Computations  D-12 

Drainage  Area  Routing 

Cross  Sections  of  Subarea  3  Channel  D-13 

Overtopping  Analysis 

Computer  Input  D-15 

Computer  Output  -  Complete  D-17 

Inflow  and  Outflow  Hydrograph  Plot  D-23 

Dam  Failure  Analysis 

Cross  Sections  of  Downstream  Channel  D-27 

Profile  of  Downstream  Channel  D-31 

Prior  Flow  at  Top  of  Dam 

Computer  Input  D-32 

Computer  Output 

Summary  Tables  D-34 

Breach  Criteria  D-36 

Breach  at  Top  of  Dam 

Computer  Input  .  D-37 

Computer  Output 

Breach  Hydrograph  Listing  St  Plot  D-39 

Inflow  and  Outflow  Hydrograph  Plot  D-41 

Summary  Tables  D-42 


FEBRUARY  I960 


A 


i  y  f 


/  ^ 

4r  7 


^{'j.  /  / '  < ^ mm 

R  HILL  RESERVOIR'"  )  44  {  I  ft  ^c 

SUBAREA  2  /  '  j/"  j  /  4)  |  I  j  ^  )  I  fl 

•’  4  ...  f/Ui  ( JyJ'i'LA?  ill) 


/  /  _ 
v— 7  7,4 


J  y  «»j,  , 


^  X 

,  4  , 


'  /X  s' 

i  /  ' 


■  /  /'/i  r  <> 
-4  />y  r. 


/  .  •  \  \  U  I  I  I  /  / 

/-LIMIT  OF  DRAINAGE 

/'  /  area  to  sucker  . 

J  7^  BROOK  DAM  [  J  f\ 
/  10.51  SQ.  MILES  V/; 


if  A 


APPROX.  SCALE  IN  FEET 


1  If""'  DATUM- N.G.VD.,  1929,  20  CONTOUR  INTERNAL 
\  ij/"—  BASE  MAP -7.5' U.SG.S  TOPO  QUADS 

\  f  ©‘EAST  MIDDLEBURY,VT.-|944,  PHOTOREVISED  1972 

1  J  t{y,  ©'BREAD  LOAF,  VT.  -  1970 
r  )  /  i  ©'MOUNT  CARMEL,  VT  -  1970 
/  f  j  (  [  ($)-  BRANDON  ,VT  -  1946 

/  /f  l  \  A  .  PHOTOS  IN  APPENDIX  C 


J  4/4 


SUCKER  BROOK  DAM 
DRAINAGE  AREA  MAP 
APPENDIX  D-l 

GORDON  E.  AINSWORTH  &  ASSOCIATES  INC. 

Engineers,  Surveyors  and  Planners 

20  SUCARLOAF  ST  SOUTH  DEERFIELD.  MASS.  01373 


FEBRUARY  > 


DWG  NO  RO.-IPO 


G.  E.  Ainsworth  Associates 

20  Sugarloaf  Street 
S.  DEERFIELD,  MA  01373 
Phone  665-2161 


...  '  ^i>CA.E-R  K.  •  O/X ivv.'' 


CALCULATED  BY  _ 


CHECKED  BY 


_ 

_ 2.1  -_0<o-~7Q  I O  Q> 


£>/  & 


EILEVATION  -  ARE_A-  STORAGE.  COMPUTATIONS 


SuC-K£R  &R00K 

reservoir  Volume  :  Cot*PuTE.l>  BY  PROGRAM  USING  METHOD _ 

of  conic  sections 


CLEV* T\ON 
(novo  -f-t) 

IBBO 
12.9  0 
ISOO 

UBwcH  ‘jflU-WA/  n 

cp^st  - ►M'LO'L 

up*»EK  sp.ujja.y 
C.*£*T  - »-V2>O0 

1510 

O \i+  crest \  7^ * 
p«v*tc ) 

I  SCO 


AREA 

(oi.rt.s') 


Vt 

(o^jr«.--Tcei') 


o.oc  o 

Q  —  b*THyfA£TR\C.  tAA.P  j 

7.74  _L  IS 

5.0  (esr}  ...  Cl 

S-SI  ,„WvWMCTec  ^  "  *^1  MC-P 

4.19  _L  49  ( t.*vts  t^LF  s*  N 

M-.S  (EST)  C^Lf  \  t.S  f^<-F  «£Pop.TG> 


4,67  B>KtHytAET'wc  KKP  IOS 


PRMMAGG  AREA 

SUGA.K  HILL  RESERVOIR  SURFACE  ($U3ARE^£) 

@  Mortal  Voou  E.L.  -  |T68 
(.PHAsSE  T  «£PoKT  Fop.  VToo  17&) 

WATEP-SHED  DIRECT  To  SuGAS  HILL-  OMA  (SUSAR&Af) 


ARCA 

(pwCrt-S}  (sc^Oo-rt.  rv'xVtS^ 

74.1  0.114 


1 &77  C  c.855 


SUCKER  SROOK  reservoir  “Surface  (subarea  s') 
^  spujl.v*ja7  crest  el  -  iSoz. 


ToTAC  OR  WAGE.  AREA  To  SUCKER 

SHOOK  OAstYVy 

*<  FRorA  En<hn£ER(n6  DATA.  \H  A9WW/.  BS. 
**  FRofA  Fi£M>  fAeAs5UP£rAC.NTS 


2.  .97 1 


SUCKE.R  E.ROOK  p^ove  SUCKER  T5ROOK  DAt^iue.AtsEAS')  I742..1  Z1Z.Z. 

OUTTon  EjROOK  OY£  SUCVAE.R  SRooR  DkM  {^ShR^-^)  S079.7  4.8  1 7- 


50  0.00  S 


7.S39 


4726.1  \0.5\ 


ROOK  DAM,  SALISBURY,  VERMONT 


(  Q AON  NOI1VA3T3  30  1333  )  30V1S 


AREA  (  ACRES  ) 


SUCKER  BROOK  DAM,  SALISBURY,  VERMONT 


STORAGE  (  ACRE-FEET  ) 


•Discharge  computations  -sucker  v&oo k  dan\ 

OUTL-ET  CONDUIT  (outlet  Gsmt  Rol.EC*  O'Jt  To  LE/OC *tH  A  i-ovo  weap) 

<iEE.  Co'JTP.oi_  C-H&OK  S£lou)  , 

L=  lSm\\e.s.  -  7  9£.c/  lehcstH  of  penstock  -to  sk-ve*  la/tE  __ 

D-  4-'  Pi/^KereR  oor^r  _  ^  \  v 

/v\-  0,01 3  (ASiOM.eo^  ‘h/  Eou^ER 

l-°  (*ssu*£t>)  v  iLRoj/  - | 

ke*;+  "  o.s  Us^fAED)  ~pf  L  L  — »•  - 

H  "  2.V  NMNlMOfA  H£lc>wr  OIPF£p,eNCE  ^Tw^EN  WAT£K  SORF-KCt  | H 

«>c/cK£9,  WU)ok,  RESERv/oiK  [Vl.  1z73@  \aftakE.  luve^  f^»4o  oOtv-£T 
<L  a X  SVUVE.R  LM<£  (^£.l.  » ^70>) 


Fop.  ooTV-ETT  CjoviTPou 

r  G)  ,  ..< 


Q  = 


Ke*-,  ■+  ke.it 


2^A,ZL  2L.2.lA2‘R4/i 


f  OEMVEP  PRON^  KPPtACKUOfJ  op  Re»-iiOUiu->vS  EaUACTlOM 
MANNING'S  EQ.UA.TiON  FoR  FR/C.T/ON  UoSS 

sws  --  Vu 

A  “  =  12..566  so.  ft. 

R  *  A/p  -  '-0 7 


•TAKE 

irvekt 


water  surface 

H 

Q 

CHEoE 

water  surface 

u 

Q 

£ L-EvArHbhJ 

<|4uET 

CCEVAT/OaU 

(n&vo-  -ff} 

(■tt) 

.  *Op4T*©W 

C«\^ 

(wGVO  -  -F-+.) 

(«) 

-►  VZ.93 

2.3 

0 

13*06 

33 

97.7 

1Z91>.\ 

2.3.1 

IG.t 

1309 

3.9 

99.0 

IZ9S 

2-S 

79.  £ 

OAfA 

\7>I0 

i  'Si  1 

40 

4* 

100,1 

/o/,S 

I30o 

30 

6fe,6 

CKES.T 

"“**  |3II.Z. 

4i-z 

loi.7 
/ozl  1 

u-w*y 

-*-  \3oz 

3>L 

89.£?-y 
91.0  ^ 

(160) 

4L 

IJOJ 

33 

Sa/ 

1313 

43 

I0Z3 

lioH 

34 

92.<f 

|2>\4 

iOS-l 

|2>oS 

3S 

93.7 

\3I5 

45 

/ofcS 

Uu*Kf 

liofc 

3fe 

95.  U 
96.4^ 

(.■Coo 

tile 

46 

/07.S 

12*07 

37 

5t*9S 

13  Zo 

^So 

//2.  CP 

cHEoK 

Q  »Nv£T 
Co«j1Ro 

(c*0 


(£53) 
►Say  ICO 


CHECK  I^LET  CokiTRoV, 

Q*  -  c^^aafT 
--  6o,5  **■ 


A- U.56b<^  2S  G'-^V^') 

C-O.fe  Y 

iK 

P - V-J--  j  iz«=)5 

CsTV  IM1 


M.isn  0 1  4‘iO 


JOB 


r T - V”  1  V — 'T 


G.  E.  Ainsworth  Associates 

20  Sugarloaf  Street 


SHEET  NO.. 


or. 


S.  DEERFIELD,  MA  01373 

Phone  665-2161 


CALCULATED  BY. 

CHECKED  BY _ 

SCALE _ 


£  /LV 


DATE- 

OATE- 


60 


Z\-Ofa-79lQS 


^/ko. 


discharge:  COMPUTATIONS  ~  3JCXER  2>RooR  OAtA, 
DKfA  APPURTEN/\n/C £.  £l£VM70/\V  (ngyp)  813.E. 


LOWE-R  CHUT  £  SPILLWAY  (ls)  CREST  ELa  /302»  Mo  C.REST  l£Hcth 


UPPER  CHuTE  SPILLWAY  (us) 

/  ftoOEUp  ^  C.Wo*J>-C*».ttT£C>  W£»R  G£oA.<J5£. 
vof  v.p pro <vjc>  oisc.WiKp.Cjt  cusiJUfcuSsnr^ws  ) 


CREST  £L-  /30A  Zd'  okEST  LENGTH 


DAjv\** 

OUTLET  CjONDUiT 


CResT  a  =  Z3//.2. 

(ldW  Point  jNOfj- LevEtZ) 


INTAKE  EL~  I 2.93 


600  CKTST  L£n6TH 
w/o  SPiuuvcAy 

4'  DIMETER 


£l£V&JioN 
VnJ<Svx>) 


ve*rr  -•*  I2.4  5> 


12.93. 

1395 

iioo 


iu.wi.y  -*•  |  soz. 
*EST 

lloi 


PER 

ILLWAC/ 

«T 


/304 

fioS” 

/SoC 

fi£>7 

/306 

/309 

/S/0 


EV< 


<3/  I 
13  f  U 


l3/Z 

J3>/B 

131 4 

/3/S 

13/fc 


/3zo 


*■ 


o 

o 
o 
© 
o 
/z-/ 
3  V? 
£VZ 

/Y/2- 

/£?/ 

7Z8& 

V/8Z- 


^&rA 

SC'i  8> 
653o 
7<SS5 

&V2-/ 


L 

L)o  irriAT 

OlS 

q* 

Qt 

e.e.4) 

(Fte.t') 

(^ 

(40) 

(«W 

o 

0 

o 

o 

o 

0 

0 

O 

0 

O 

0 

76,2. 

0 

0 

0 

7G 

0 

0 

0 

79.2. 

o 

o 

0 

79 

0 

0 

0 

96.8 

0 

0 

0 

87 

0 

0 

0 

e?.4, 

0 

o 

O 

90 

1 

0 

0 

9/.0 

12-3.5 

o 

0 

m 

L 

0 

o 

92,4 

S99.3 

0 

0  (442)  437 

3 

0 

o 

9S.7 

(Tilth 

0 

0 

736 

4 

0 

o 

957 

9^7.6 

o 

O 

/083 

S’ 

f 

o 

964 

/SS  0.5 

17 

O 

/5S8 

6 

2 

0 

97.7 

/8/48 

1746 

0 

2.0  87 

7 

3 

0 

99.0 

2286.9 

3S0.8 

0 

27  17 

8 

*4 

o 

/OO.l. 

2799.0 

99S.9 

0 

9 

5 

0 

101. 5 

3334.0 

690.3 

0 

4/2:6> 

9.2. 

5.2. 

0 

101.7 

*bHSo.a. 

-732.1 

(730)  0 

42.84  (+i©o) 

(0 

6 

0.8 

IOZ.77 

3909.8 

VSo«9 

5153.0 
^7e7.  a 
t'tfcS.5 

907.4 

13970 

/CC7.o 

19524 

130 

504S 

ia 

8 

2.6 

1054 

4399 

i  1,034 

m- 

to 

4.8 

/  07. 5 

1866  4 

22^2. 

FOR  Flouj  OY£p.  SPlLLWAT 


f  ^Jo.  e  7ZJ  f£  / 

/  FoPwyuK  Co«.  CRVTICA.V.  Fu>w  oveR\ 

0=  3.067  LH  v  ^PoA.o-C.*tSTtb  WEIR  .EEEE^XMCf  ")  / 


** 


FoR  FU)W  OY£f?  DKtA  \ 

- - - -  D_g 


Cm_clvuact  fD  w/  D&  Pro<o«  AN\  Tor  FLdM 

O^rER  NoM  -LEVEL  CRE-ST. 


•_ 

% 


A 


,:-j 

*  „ 


i 

•  . 


SU^-ARFA  runoff  COMPUTATION 


'HLX  ',1111  'HlX  * LUX  sVJlir'313 


SU°-ARC/ 1  RUNOFF  COMPUTATION 


L  f  C _ #  m«  »  f _ v _ T  CH _ ST  CR  A _ I  i rR  A  T 

0  O.'JOO  O.COO  0.0(0  -17‘8.  C 


ai  SjJ  9i  S0Ii*;:jIG3i  iSO 
8i6l  AHP  AOIStJA  ilSitS  »tc 

(I-JjrO  39f83»J  78  r.3  a.i  I  G33T- 


GORDON  E.  AINSWORTH 
&  ASSOCIATES,  INC. 

20  Sugarloaf  Street 

SOUTH  DEERFIELD,  MASSACHUSETTS  01373 

(413)  665-2161 


CALCULATED  BY 


CHECKED  BY 


(o,\‘vao') 


(/OOOjI'Ko) 


. .  Soo 


I5TM00+00 

(LooKlNt.  DOvoNSTP-EWa^ 
rv  «  0<O”^ 

OV£Wm»K.S  O.OA- 


j__(NSb,  mo*) 


.  (ZjbOO)lHbO')  , 


(Lboo,  IfOO') 


.S^AsUt;  v^ofL-  Hoc? 
LvERT.  to' 


(fSyo,  /V3o)  v  (/SSo  )  IV so} 


(o.v^o)  . : . ; . 5TAv  140+00 

\ _ _ I  I |i  UOOKV  M G>  T>0«-0  AJA) 


_t\  crtA.NNg.u  -  t>.o7> 

>  ovepskN K  s  o.oa- 


l  I  l  i 


{Soo}iZH-o)  ... 


3cAv_e.:  Ho-r,  1  -  loc 

veptr.  \"-to 


(i  oo,  1 2>oo') 

^110,^7')  (f«£,itr7) 


(-3.70, lioo') 


I  i  ! 


#0«M  >04  A«»*6%  from  j/\t H 


GORDON  E.  AINSWORTH 
&  ASSOCIATES,  INC. 

20  Sup,arloaf  Street 

SOUTH  DEERFIELD,  MASSACHUSETTS  01373 

(413)  665-2161 


CALCULATED  BY. 


CHECKED  BY- 


-OC>  -7l  [O 


1760  Uo,n6°') 


ns-o 


n*fO 


STAv  7+00 

(Uo©KifJC=>  C^OvjmST'RE.KnC) 
n  CHANNEL  ■  O.Ol> 
ov£*fcfc*»K  =  o.o4- 


AS0,\74O) 


4  Cfc5c*>l740) 


(/so,i72o) 


(**>10,1720) 


(2.40, 1 7  lo^  ■ — ' (LSo ,17/0) 


. 4 . _L_L . J_|_ . (560,1720) 

. .  StA-i-C  ;  HoR. . J*=  lOo7 

i.  !  !  vepfT.  r=  Zjo' 


i(vs^o) 


.  STK  50+00 

^UOOKtKQ>  OowM^TRfeWA) 

....  n  channel  *  O.o3>  . 

1 rv...  ft  0A*4  Ks  O .  O  4  ;... 


■(lesofiSQo) 


(feo/sto1) 


V/ (no  ,t  S-to) 

(jfcOjlSHO') 


■~-f - r - r - r  - . t . -i- . --t . f 

*  I  i  |  ; 


HoR,  \u-*iOO' 
■  |  VERT.  \"  =.  ZX>' 


/  ooo 


T50o 


2.0  oo 


-4 . ~  4  •  -  -  • 

i  .  i 


»  ,  I 


104  A* •«*£*•  To*"**nu Mjm  0!4f0 


JOB 


G.  E.  Ainsworth  Associates 
20  Sugarloaf  Street 
S.  DEERFIELD,  MA  01373 
Phone  665-2161 


SUCKER  feRS&g  DkK 


SHEET  NO _ 

CALCULATED  BY _ ' 

( 

.CHECKED  BY _ 

SCALE _ £-1  ' 


2.1-OG-7?fQ6 


=  c?  /  &  a 


DISC HNRGC  COMPUTATIONS  -  SOGA.R  HILLPMA 


DMA  appurtenance.  elevation  (m&vcJ)  Svh-e: 


spillway 


Cr.EST.EL.-  1 


iSo'  ToT^L.  lemgth  Vr/ 

K  \ od  4  A  5c/  WE»R 
LP.6-ST 


c>Arv\ 


outlet  comduit 


C.RSLST  Ei_.  -  1 77J .5 
(\jdv>  Pot sJosl  -uEv- £u) 


INVERT  mEl_.-\7o7 


700  CREST  LENGTH 
w/o  SP\u_Wf<y 

^XH-'  TSOX  OjLV£KT 

w/  VKJMOViS  CosTTROLS 


Fo’rtlovx)  over  *sp\lujJAs/  Omuy  v; .  7>.OB7 LH_ 

(Fo-RtNJUAs.  FOR  CjRVTICM-.  FLOvaJ  OV6.R  A.  E>Ro*&- C-ReST  ED.  iL>Eifi.. 
1HPUTE&  \MTo  HEC-l  t»B  CoMPyTER  PRpC*R<SV<  TPR  t>vSU*AR.GE_ _ _ _ 

Cok^OTNTiO NS ,. .  F GREtJCE  ? J L_j ! ! ! I 1 J i t 1 


SP>ll.w/^Y 
CPtST  .  - 


C*£S  T  -V 


EJLEVAsTionJ 

...... HsjVuunjf^DAJA  • 

. QsftUWlkj  Oo^JA, 

(nOjVO'S 

(Sec*) 

(c u\ 

(c*U\ 

.  ;  ;  ■  j  ;  ;  :  j  '  1  ’ 

►  17gb 

o  .  o  . 

O 

!  O 

.  1769 

1  O 

. 1.  ;  4-63 

o 

mo 

. . . *.  o  _ 

_  _.\2>lO 

o 

It  7  \ 

s  o 

o 

177  l.s 

3.5  .  0.5 

50CZ 

0 

.  1772 

4  15 

'5709 

159 . 

1773 

...  S  25 

5177 

m=i. 

1779 

6  *5.S 

5805 

5761 

1775 

7  .  45 

8576 

104% 

OpvfnJEX 

Y.OHK.S 

. - 


--  _ 

1  ;  o 

L.465 

. 1510 

_.2iV06 

5032. 

.  5863 
7459 
\7566 
A902Z 


CALCULATED  w/  HEC- 1  D8  PROGRAM  KoR  FLotU  over  NoU-LEVEL. 

paja  cpest.  .  .  ,  j ... ;  i  ... : . j  s . ;.  .  .  . 


•  fru*  m  «  .  Or  0*0*  M4M  O'  450 


0-12 


E.  Ainsworth  Associates 
20  Sugarloaf  Street 
S.  DEERFIELD.  MA  01373 
Phone  665-2161 


MUCKER  TbROQK  DmA 


CALCULATED  BY _ S. 


CHECKED  BY- 


,-jfezk 


EL  LE.V  ACTION  -  M38.A.  -  S^TORACbE  COKPUT ACTONS 

SUGAvK  HILL. 

RESERVOIR  VoluaaE.  :  CofApuTED  6Y  F^oGPRKX  USING  N^VHot> 

OF  CONlC.  SECTIONS:  ^viC (^«+  ^ -^5 


E\-EVA7iOM 

kkeaC* 

. .  ...  Vr  ** 

^NGvo  -  -et.y* 

(events') 

1717 

O 

. O  . 

I7d3> 

i.O 

. . . *+  .  . 

172-8 

. .  7.3  . . 

2.6 

175>3 

H,8 

80 

173*3 

^t.2_ 

:  ;  .  170 . _ 

I7*f3 

3D.E. 

£37 

1748 

17.  fo 

■  _L  i  367 

HS.H 


67*f 


175A 

57.  S  ! 

1  1  730  M  M  ;  j 

n  6b 

6G.5 

i-  iz.30  M  i  ;.  l_i. 

SPiLlway 

cp-^st  — *•  17  C2> 

' !  74.1  j 

1  I  /S9 1;  1  i  !  1  ? 

17  67 

.1  75.8  1 ...  ■ 

! 

\77o 

.  . . . . 77.4 . . . 

.  .1731  . „  1  . . _ . . . 

<-*esT 


17715 

177L 

1773 

1760 


.  ..179.1  L 

. 79.7 

80.7 

87.4 

\0ll. 


)8U 

18M 

190  V 
1783 

tm 


_  APPLICATION  RePo^S  ANX>  PLANS  S^KITTEO  IM 

. 67  C£m-rAsU  VERMONT  PUBLIC- SERVICE.  Corporation!  TO  THE 

VERf^OsiT  Pu2»U C  SEPV  I LC  Comam$SIOs1  utiL^E  AN  ARBITRARY 
Da^vjns..  MGVO  E.LE.V  AT  I  o  njS  NRE  1,613  '  Hig-HEP.  TH/V0 

This  ar^trapy  daxon^. 

•/* 

**  CorAPvrreo  5Y  H&C“l  t>3  .  CorAPUTEfR  PROGRAfA* 

> 

JK>e*  'STAGE- -AREA  ?Ron\  PILES'  OF  VERMONT  DAfA  5AFTY;  CHAMFER 
\SEE  fua^E-T  REPORT  FoR. 'SUGAR.  H'ul  ‘DAfA  VT Oo\7G )  '  ; 


JOB 


G.  E.  Ainsworth  Associates 

20  Sugarloaf  Street 
S.  DEERFIELD,  MA  01373 
Phone  665-2161 


raaBHMBsa 


CALCULATED  BY- 


CHECKED  BY. 


Z\-  06-  7  9  log? 


nATF  1(2-9/60 

DATE  ~^/ &  O 


DRAINAGE  AREKtWA  fOR  HE-C-I  DE>  (AOD£l_ 


SUCKER  £>ROOK  (  v 

SU6KREK  S  :  SURFACE  ,  AREA1  ^.ooS  Square  kNcES  ^,0 

LOSE  RAXES'.  NONE  "SECAOSE  RAINFALL  s  RUNOFF  FoR  WATER  SURFACE 


UNIT  HY^RoGRapH  PARAN\ETERS: 


For  vj.H.  w/5  fAiNUTe  duration  •+  \/;  Ra\N 


q  =  -  Q.QOS-  /  4-^?4Q 

Sh'MKi/fc,&  \  \  Q-C 


?4 0  Sq.FT.^  (  \/  A  (  \  minute  ]  /  440  ac^-e.s\ 

\  ou>e.  )\^1\  ^Oh^s  /  V  |  hv\  *■  ) 


Q  =  “b^  (siMCE  NO  LOSS  RAsTe) 


-10 


G.  E.  Ainsworth  Associates 

20  Sugarloaf  Street 
S.  DEERFIELD,  MA  01373 
Phone  665-2161 


CALCULATED  BY- 


CHECKED  BY- 


2-1-06- 7? /os 


-malm. 


DRAINAGE.  AREA  DATA  FOR  HE  C- 1  DIG  1AQDE.L. 


Sue>  areas  :  sucker,  brook  asove  sucker  wook  caw  }  area- 

uoss  RATES:  l-O*- INITIALLY  t  0-1  "/hour  "  CONSTANT  LOSS  RATE 
UNIT  HYDROGRAPH  PARAMETERS  *#  USE  SNYt>EK  tAETHOD 
A-  DRAINAGE  AREA  =  Z.'IZ.T-  SQum*E  tAiuES 

L=  LENGTH  OF  fAAlN  WATERCOURSE.  TO  UPSTREAtA  L\h\lT  OF 
DRAINAGE  AREA  =  £.70  mice£ 

length  of  /a ain  watercourse  to  point  opposite  the 
CENTROID  OF  THE  drain  age  /AREA  =  /.2L5  Mil £S 
G*- SNYDERS  GASIN  COEFFICIENT  -  L.o  ASSoaaEd  AVERAGE 

“SNYDER'S  PEAKING  COEFFICIENT  =  O.G2.S  ASSUMED  AVERAGE 
**  =  STANDARD  UA6  \N  HOURS  -  C^O-Lj}0*  ^  £.9  HOURS 


**.  US£  t  ^  E.?  hours 

SUB  AREA  L  ;  puTTON  GRooK  AISOVE  SUCKER  SRooK  DNA,*R£A=  HSiz.  sa.r 
LOSS  KATES'.  I«0"-|N,tiaLLY  ,  O.i'/hour  -  CONSTANT  LOSS  RATE 
UNIT  HYDROGRApH  PARAMETERS:  USE  S’NYDER  METHOD 
A=  DRAINAGE  ARE A«  square  Miles 

L=  LENGTH  OF  MA‘N  WATERCOURSE  TO  OPSTRE-AtA  UN\\T  OF 

DRAINAGE  AREA~  SHo  MiUE-S 

L^-L-EMGTH  OF  NNAIN  WATERCOURSE  To  PoiNT  OPpoSlTETHE 
CENTROID  OF  THE  DRAIN /AGE  AREA  -  T-.lO  w\lLES 
C*  =  SNYDER’S  EASIN  COEFFICIENT  -  CO  a^u/aED  AVERAGE. 

Cf-  SNYDER’S  PEAKING  COEFFICIENT  -  AS5UMED  AVERAGE 
STANDARD  LAC  IN  RoorS-=  C^LL^03  -S.G  hours 

.'.USE  "K*, - *b.6  HoORS 

_ _ "  D-9 


iVM  .’04  1  Av.vUHf  f- \t 


G.  E.  Ainsworth  Associates 
20  SuRarloaf  Street 
S.  DEERFIELD,  MA  01373 
Phone  665-2161 


CALCULATED  BY 


tHECKED  BY 


:  flas/eo 

:  */go 


Z.I-06-79106 


}  B 


DgAmAGE.  AREA  DAV/A  PoR  H£C“1  DE>  rAQDE-L- 

SUfoARCA  1  *.  AREA  -TRV&UT^RY  directly  To  SUGAR  HILL  RESERVOIR 

:  area  -  a, ess  square  wles  I  ;  i 


LOSS  RATES-  10  “  INITIALLY  _  .L  J : i 1. ! i j. j 1 I J. 

: .;... 0.|"/hovR  -  CONSTANT  loss  RkTE  , j !. [ j. 


...  :  UNIT  HYDRO  OR  APH  PAR  NITERS  : 


USE. 


A  -  DRAINAGE  AREA  =  E.6S5  Square  fAILES 


SNYDER  KETHOD 


-  I _ _ L=  CSNGTH  OF  N\a\N  WATERCOURSE  TO  UPSTREAM  LirAlT  OF . ■ . J_ 

___._i._L _ L. drain  age  .  area  -  E7S ...  m-es . . | . j. . . . i . | . . l_J_ . J. . -4 . ~i . . i . . J. _ I _ 

_ | _ : _ l&ncsth  of  n\a)n  watercourse  to  point  opposite  the  • _ L . 

j . . C0NTROVD  of  the.  DRMNAGE  AREN  r  \-7S  nml.es  . . : . . . 1 . 1 . 

'  ®.  _ _ C*=  SNYDEPLS  bASlN  COEFFICIENT  *  E-O  ASSUMED  AVERAGE  . 

1  t  '  C^-S^VDe^S  PCKRANE?  COernOE-HT  -  0 .fcts  ASSUMED  /^ERACE 

(  I  STANDARD  LAG  \N  HourSt  r  5.E,\\ourS  ; . . 


_J _ 1 _ _.\  .OSt  7>.Z.  hours 


I  j  j  I 


I  i  i 


SUBKRE Kt_-.  SWFKC-e  ,APERt  o.IU,  *=~<v«. 


.loss  Kates  •.  none  Because  rainfall^Puwoff  for  water  surface  . 


UNIT  RYDRoGRAPH  Paraaslterc 


_  o  ‘ 


..FoR  O.H.  W j  s  r-MMuTE.  RUR^rioN  RAInJ 


16  ^  4 "4  I  H35St>  sq.  ET,\  /  \'  V  Umotc.  \  f  Q\o  oqriM 
StMnrfeA  V  t^e,  )  \VL"  /\  \  \yyXl  / 


Q  -  8^6  c^.  no  U>SS  P  ATe)  . '. j 


< . ; . I . ; . i 


i  i  < 


fUW  204  I  Avihut^v  *gw»  / \*  fi-./lnc  Orolon.  Mm*  OMM) 


DISCHARGE  (  CFS  ) 


ro£CTP  U4T4 

rMS  R6  RJ?  P2P  P  P  P  P72  P.Pf. 

17.50  111.50  123. CC  132.00  ’0.00  0.00  0.00 

802 


_ E:iD-.aF-?LE12D.-FL0' 

H’PC  R  A  ]  ■  E)>C5  L  _ C_r  !  P .  J  __  r.  Q 


COUBINf  HYOROGRAPHS 


SU'-KART  ()►  0A.“  SAH17T  ANAL'SIS 


G.  E.  Ainsworth  Associates 

20  Sugarloaf  Street 
S.  DEERFIELD,  MA  01373 
Phone  665-2161 


(,  oo*) 


CALCULATED  BV 


CHECKED  BY 


SCALE _ ai- 06 -7910 


ST  A  2+00  SocK-Eft  Wook, 

STAv  147+00  tiaL 

(7oo  P£ET  OOWAJS TREAvNA 
or  S»UCK.e.R^.ROovL  OAsFA  ) 

n  channel  -  0.oT> 
n  cv£fTC.ANK.-  0.0 A 


(He.0,1^00') 


(‘VO  ,i2.ao^ 


(90,12.6.0  \ 

( /oo,/ES8) 


1 10,1260") 
(uo/asa') 


(2fcO,/2fe0) 


sc-a^lE  :  hop.  \":  8)6 

vE«T.  to' 


7V/V  £FC7~/o*/  cyst/  USjTjO  Fo^  Fte/O*  FI 

/SoT  UC£t>  F’o'?  £s?F*/CA/t 


OM'.O 


GORDON  E.  AINSWORTH 
&  ASSOCIATES,  INC. 

20  Sugarloaf  Street 

SOUTH  DEERFIELD.  MASSACHUSETTS  01373 

(413)  665-2161 


JOS - 

SHEET  NO _ 

CALCULATED  BY 

CHECKED  BY _ 

SCALE _ 


2.1-0  6- 


DATE _ _ 

OATE _ •?/  Q 


o.ttao*) 

\t. : 


\(4o  t\V<*3) 


. j  STK  .  2.G  -vOO  SVICXEB.  5ROOI4 

.  STN  \70  +  00  hill  (ito.uao) 

. (cooKvNG  DownISTrl/M^  . . . i . . . ... 

. 1 . n  chm4WB_  -  0.0*5  . . 1 . , . i . i  / 

w,  ©VCR&MJK,  C  0.04-  / 


. : . --r  T  ;  b-":-  P~  yV3^o  — 2.70 ,1160) 

fuov^  f  . ; . r._ . . 

j . I  1  I . 4/*=; . : . . . I . . j. . 1. . 

. : — 1 — i — i_. | — j L. ,  i  «ho)  . . . . : 4- 4_ 


(IiOjUZo) 


. J.  SC^nVJc  HOR.  So 

vEtrr.  i"=  2.0 


7 

1  O 

So 

loo 

1  M  - 

1 

1 

U-4-, 

- L - - - 

f 

i 

— 

— 

— 

Ma. 

C  -f  a. 

*7 

_ (l_©oW  M  Q,  Do^Jhj  STfLEKt^) 

. 1 . _.l _ ] . j . X\  C^KMtJEU  s  o.oT>  . 

. „L . i_ . i . t\  OVErS/VN^-  0.04-  . 


i  I  ;  !  / j 


;  Fi-o\4  aAeA- 

...  .  |-  .  j- 

!  j  |i| 


-.1 . -4 . 

!  i 


. r . 3  jg> - f  - . ? . “h . 

;  a.  ~:..3pp=>  *44’  r!**®.. 


(eto^o©)  \  T7  -5* 

(.SKbo^S)  ’4j5o,S?S') 


(<//©, 


(Soo^juj') 


HoR,  I 
vEAT*  I 


JOB 


GORDON  E.  AINSWORTH 
&  ASSOCIATES,  INC. 

20  Sugarloaf  Street 

SOUTH  DEERFIELD,  MASSACHUSETTS  01373 

(413)  665-2161 


SOcK£-R  S&co* 


CALCULATED  BY 


CHECKED  BY 


Z\  -04-' 


ST  A.  :  71+00  sucker  anooK, 

,a«v  STA  E-16+C0  SUGAR.  H/tU 

. (LooKiMG.  Ooul>(OSTR£A^C)  .  _  _  : 


(2.00,  Sfoo') 


t\  CHAMfOLL."  0.03 
t\OY6R£KNk"  ©'OH- 


00,840-) 


Flow  arCa 


vC'Uo.QU)) 


800') 


-272-sr 


(ltO,8Zo') 


Bo?.S 


(SS^ffoo) 


bf; 


Sox-t*  KoR  •  l  “-4° 
vescr 


3,700^ 


>,<*7cO 


j  :  ST  K  .  ‘bd  +  OO  e>*ooK . I . -,od) 

J_ _<SV^  -tOO  ^  ^AP-  Hu-I_  J  j  j 

. ^L.OOKIMQ>  OouOiOSTReA-NA)  _J. I 4 j 

4 _ i -ri.  CHA.wweu.  -  0.03 . . .1 . L_ . L . . 

4__I . r\  ov£p,8,^w(<n‘ o.om- . ; . .(-ts©  ,fc>eo)  j 


j  i  ! 


^ao,  4feo) 


4 . .  7(2.40,660) 


. .  £  Lf . -  . . .  . • 

Ftovj  ARC  A'  77—  gcTp  T  </-?-£»<£  O 

. -  * 'l  &  Smez.  -!  ...  ; ....  (/Qo^Ho) 


(190  .6^0) 


%cs'-£.-.  HOf?.  )"-4o 
■v£*T«  V't'Lo* 


JOB 


GORDON  E.  AINSWORTH 
&  ASSOCIATES,  INC. 

20  Sugarloaf  Street 

SOUTH  DEERFIELD,  MASSACHUSETTS  01373 

(413)  665-2161 


ko^o 


SHEET  NO _ 

CALCULATED  BY. 
CHECKED  BY _ 


CLV 


.e _ 2-\ ** Q 6 ** 7 f?  /oft  _ 


STAv  .  §5  +0O  Sucker  £>f?op/< 
STAv.  Z^+OO  sucar  Hiu. 

(uqo*C.\MG,  CrOwkjwStRc^N^ 

*  C.H  MJHZL--O.C&  (7450,62.0) 

r\  ove^&AHKio.oH  / 


. ,  .. . .  .  .......  . ..  ,  . ^ . 

Flovj  m*.e^  -  y  V'3S6  O 


. .  ..=  te.7.snz. 


i . ~t . 1 . ' . \  T7  tioi'i  Z" 

.  (ASbo,  600-)  1  ----- •"--«» 

1  {isos,  s  9  a)“  ^?2o< €>00) 

j  :  '  ((5/0,6*3  8) 


(ji.oSb,4>oo) 


..,. sauEv  hor.  / n~ioo> 
j _ jL . J . vefcr.  /'-/o' 


tit  3 


f,40  tO?  PCO 


1510  c<>fl 


PEAK  ELPM  A  NO  STORACr  <E\0  cr  PERIOD)  SUMMARY  FOR  MULTIPLE  PL  AM -  PAT  JO  ECONOMIC  COMPUTATIONS 
f LOWS  IM  Cl'flC  FCET  PER  SECOND  (CUC1C  METERS  PER  SECOND) 

AREA  IN  SCUaRF  MILES  (SOUARf  UlLO'-fTf'S) 


12.  "Hydraulic  Design  of  Spillways",  EM  1110-2-1603,  U.S.  Army 
Corps  of  Engineers,  31  March  1965. 

13.  "Standard  Project  Flood  Determinations",  EM  1110-2-1411, 

U.S.  Army  Corns  of  Engineers,  26  March  1952. 

14.  "Hydrologic  and  Hydraulic  Assessment",  Appendix  D  of  EC  1110- 
2-188,  U.S.  Army  Corps  of  Engineers,  30  December  1977. 

15.  "Reviews  of  Spillway  Adequacy,  National  Program  of  Inspection 
of  Non-Federal  Dams",  ETL  1110-2-234,  U.S.  Army  Corps  of 
Engineers,  10  May  1978. 

16.  Hammer,  Mark  J. ,  Water  and  Waste-Water  Technology,  John 
Wiley  &  Sons,  Inc~  New  York,  1975. 

17.  "Hydraulic  Charts  For  the  Selection  of  Highway  Culverts", 
Hydraulic  Engineering  Circular  No.  5,  U.S.  Department  of 
Commerce,  Bureau  of  Public  Roads,  December  1965. 

18.  33  CFR  Part  22,  Final  Rule,  "Engineering  and  Design;  National 
Program  For  Inspection  of  Non-Federal  Dams",  ER  1110-2-106, 
U.S.  Army  Corps  of  Engineers,  March  24,  1980. 

19.  "Water  Resources  Data  For  New  Hampshire  and  Vermont  -  Water 
Year  1977",  USGS  Water-Data  Report  NH-VT-77-1,  U.S.  Geologi¬ 
cal  Survey,  Boston,  Ma. ,  1978. 

20.  "Climatological  Data  -  May  1979  -  New  England",  Volume  91, 

No.  5,  National  Oceanic  and  Atmospheric  Administration, 
National  Climatic  Center,  Asheville,  North  Carolina. 

21.  "Climatological  Data  -  Annual  Summary  -  New  England",  Volume 
90,  No.  13,  National  Oceanic  and  Atmospheric  Administration, 
National  Climatic  Center,  Asheville,  North  Carolina. 


REFERENCES 


This  is  a  general  list  of  references  pertinent  to  dam  safety 

investigations.  Not  all  references  listed  have  necessarily  been 

used  in  this  specific  report. 

1.  "Recommended  Guidelines  For  Safety  Inspection  of  Dams", 

Appendix  D  of  ER  1110-2-106,  Dept,  of  the  Army,  Office 

of  the  Chief  of  Engineers,  Washington,  D.C.,  26  September 
1979. 

2.  "HEC-1  Flood  Hydrograph  Package,  Users  Manual",  The  Hydro- 
logic  Engineering  Center,  U.S.  Army  Corps  of  Engineers, 

January  1973. 

3.  "Flood  Hydrograph  Package  (HEC-1),  Users  Manual  for  Dam 
Safety  Investigations",  The  Hydrologic  Engineering  Center, 

U.S.  Army  Corps  of  Engineers.,  September  1978. 

4.  HMR  33,  "Seasonal  Variations  of  Probable  Maximum  Precipitation, 
East  of  the  105th  Meridian  for  Areas  10  to  1000  Square  Miles 
and  Durations  from  6  to  48  Hours,"  U.S.  Department  of  Commerce, 
NOAA,  National  Weather  Service,  1956. 

5.  HMR  51,  "All-Season  Probable  Maximum  Precipitation,  U.S.  East 
of  105th  Meridian  for  Areas  from  1000  to  20,000  Square  Miles 
and  Durations  from  6  to  72  Hours",  U.S.  Department  of  Commerce, 
NOAA,  National  Weather  Service,  1974. 

6.  HYDRO-35,  "Five-to-60  Minute  Precipitation  Frequency  for  the 
Eastern  and  Central  United  States",  U.S.  Department  of  Commerce, 
NOAA,  National  Weather  Service,  June  1977. 

7.  "Technical  Paper  No.  40,  Rainfall  Frequency  Atlas  of  the 
United  States",  U.S.  Department  of  Commerce,  Weather  Bureau, 
1961. 

8.  Design  of  Small  Dams,  United  States  Department  of  the 
Interior,  Bureau  of  Reclamation,  Second  Edition,  1973. 

9.  King,  Horace  W.  and  Brater,  Ernest  F.  ,  Handbook  of 
Hydraulics ,  fifth  edition,  McGraw-Hill  Book  Co. ,  Inc. , 

New  York,  1963. 

10.  "Flood  Hydrograph  Analyses  and  Computations",  EM  1110-2- 
1405,  U.S.  Army  Corps  of  Engineers,  31  August  1959. 

11.  "Technical  Release  No.  55,  Urban  Hydrology  for  Small  Water¬ 
sheds",  U.S.  Department  of  Agriculture,  Soil  Conservation 
Service  (Engineering  Division),  January  1975. 


APPENDIX  F 


REFERENCES 


INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 


THIS  SHEET  TO  BE  FURNISHED  BY 


THE  CORPS  OF  ENGINEERS 


n  EVA  Tin*' 
$T0P ACT 


PEAK  FL"W  AND  STORAGE  (END  OF  PERIOD)  SUPPARY  FOR  MULTIPLE  PLAN-RATIO  ECONOPI 
TLOWS  If  CUBIC  FEET  PER  SCCONC  (CUBIC  METEPS  PER  SECONO) 
APEA  IN  SQUARE  PILES  (SOUARE  KILOMETERS) 


STAT ]0N 


C  CAR  'REACH  HTOROGRAPH  WAS  OEVflOPEO  USIN'  A  TIRE  INTERVAL  OF 
WfcSTRCA-  CtlCULATIOWS  Wilt  USE  A  TIRE  INTERVAL  OF  0.017  HOURS 


GORDON  E.  AINSWORTH 
&  ASSOCIATES,  INC. 

20  Sugarloaf  Street 
SOUTH  DEERFIELD,  MA  01373 

Phone  665-2161 


Sucker 


JOB  — W-HV 

SHEET  NO. _ 

CALCULATED  BY 

CHECKED  BY _ 

SCALE _ SI, 


^2 


